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On certain Newer DeposUs in Sicthf^ and the Phenomena 
accompanying their Elevation. By Dr Alxxakbes Then- 
bull Chbisti£, M. W. S., F. G. S., &c. && Communi- 
cated to the Society by Rodebick Impby MuEeHisoK, Esq. 
President of the Geological Society, and read November 8d 
1881 * 

Xhe following observations on the geology of Sicily, being the 
result of a very rapid excurnon through that islaad, are neces- 
sarily very imperfect ; but as they may probably tend to thiow 
some light upon disputed points r^arding the age of the Sici- 
lian formations, and upon some of the theories which at present 
excite the interest of the geological world, I hope I may soli- 
cit for them the attention, as well as the indulgence, of the So- 
ciety. 

After having spent a few days at PalenuQ, I travelled abng 
the northern coast as far as the Castello de Tusa, orossed the 
central chain of mountains, by way of Mistretta, and the Monte 
di Castelli, to Nicosia, Leonforte, and Castro Giovanni; turned 
eastward by way of Santo {"ilippo d'Argire to Catania, and 
proceeded along the east coast by Laitini, Syracuse and Noto, 
to Cape Passero, where I embarked for Malta. 

* This interesting memoir of our friend and pupil Dr Christie, at present 
engaged in examining the geological structure of Palestine, was transmitted 
by him from Malta to Mr President Murchison, to be read before the Geo- 
logical Society, and afterwards published in the £dinburgh New Philoso- 
phical JoumaL A Geological map of Sicily, by Dr Daubeny, will be found 
ki voL xiiL of Edinburgh Philosophical JoumaL«^£oiT. 

OCTOBERS-DECEMBER 1881. C^^r^^\r> 
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2 On certain Newer DepasUs in Sidhf^ 

During this excursicH), I have had an opportunity of examin- 
ing the greater number of the extensive and interesting forma- 
tions which enter into the structure of this island, and have been 
enabled, I hope, to determine clearly the exact place in the 
geological series to which many of them must be referred. The 
formations which I shall have to describe, will be, l^^, A sand- 
stone, with a few subordinate beds of marl and limestone, oc- 
cupying a great part of the central chain, and extending along 
part of the northern coast, which is inferior to the Jura or 
Apennine limestone, but whose exact age it was not in my power 
to ascertain during my rapid tour ; 9dy The limestone and dolo- 
mite, of which the north-western part of the island consists, and 
which is probably the equivalent of the Jura or Apennine lime- 
stone; 3d, Marls and limestones containing nummulites and 
hippurites, and which must probably be referred to the chalk 
and green sands of other parts of Europe; UK Cretaceous 
fimestones and marls belongmg to the older tertiary epoch ; 
5thy The extensive newer tertiary deposit, containing shells of 
existing Mediterranean species ; Githy A conglomerate, also con- 
taining recent shells, but of a still newer date than the tertiary 
rocks ; 7^A, Bone-brecdas, and cave-bones, of the same age as 
the recent conglomerate ; and, IcbsAy, Diluvium. 

I did not visit the north-eastern angle of the island, and have 
therefore nothing to say of the primitive and transition rocks 
which are found only there ; nor will I attempt any description 
of the volcanic rocks, excepting only such as are found in con* 
nection with the tertiary. My limited time will scarcely admit 
of my doing more than to transcribe my notes, which plan, al- 
though inconvenient in some respects, will possess the advantage 
of enabling me to bring forward my observations in the order 
in which they occurred to myself. I shall confine myself, in the 
first place, to mere geological descriptions of the districts I vi- 
sited, and will leave all theoretical conclusions till the end. 

Neighb&urlicM of Palermo.— The fine Bay of Palermo is 
flanked on both sides by rugged precipitous hills of limestone, 
from behind which other lulls extend, having the appearance, 
when seen from the sea, of gradually contracting inwards, and 
thus forming an amphitheatre, bending at the distance of one 
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and ikePhmomem accompan^ng their Elevation. 8 

or two miles from the ikhoie, the fertile plain which strefcdiet 
from it to their base. The gedi^t who had already seen the 
dolomite mountains of the Tyrol, or of the Tesono, could 
scarcely fail to recognise at once thdr characteristic features in 
some of the mountains of Palermo. In them he would see a 
bold rugged outline, no traces of stratification, but an appears 
ance of highly inclined rents and fissures extending down their 
naked sides, many of them with pointed or conical summits, and 
all of them thinly clothed with verdure, or presenting a perfect^ 
ly bare surface, of a white or grey colour. They are finely 
contrasted with the rich plain stretched out at their feet, which 
is composed of tertiary rocks and conglomerate. These differ* 
ent formations, with the bone-caves which are found in the 
limestone and dolomite hills, I shall now proceed to describe. 

I had no opportunity, when at Palermo, of ascertaining the 
heights of the neighbouring moimtains, but that of some of 
them must be very considerable, probably from 2000 to 3000 
feet. The highest is the Monte Guocio, which, as seen from 
the east, has a perfectly conical form, but exhibits an even sum* 
mit when seen from the south. As far as my observations ex« 
tended, they are composed of a grey limestone, which frequents 
ly contains magnesia, and of a white dolomite. The limestone 
only differs in colour from light to dark grey ; it has a splintery 
fracture^ and generally contains a numbar of very small fissurecr, 
many of which are lined with microscopic crystals, probably of 
dolomite. Many of these hills have their escarped sides per- 
forated by numerous, irregular, somewhat rounded cavities, 
which have probably arisen from the little fissures already men. 
tioned having been enlarged by the action of the weather; and 
it is not unlikely that the same fissured structure may have gi- 
ven rise to the formation of the caverns, which are so connnon) 
in this limestone, by affording a ready passage to running wa- 
ter. 

The small conical hill of La Giazia, near Parco, which has 
an elevation of about 1370 feet above the level of the sea, is en- 
tirely composed of a white dolomite, traversed in all directions 
by fissures, which cause it to break down easily into small an- 
gular fragments, many of which are covered with minute crys- 
tals; and the whole exactly resembles, in its structure, the up- 
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4 On certain, Newer DeposUs in Sicily, 

per part of the Monte Salvadore near Lugano. I could find no 
trace of organic remains in any of the hills of this {otjoiSLtioR near 
Palermo. 

Throughout the whole plain of Palermo beds of coarse 
limestone and conglomerate,' containing shells of existing Medi- 
terranean species, are found in horizontal strata, which extend 
as far as the foot of the limestone and dolomite hills. They 
rise very gently from the shore towards the hills, and their 
greatest elevation, I should think, does not exceed ^00 feet. 
They probably include two distinct formations, viz. the tertiary 
and the new conglomerate already mentioned ; but this havings 
been the first spot which I examined in Sicily, I was not yet 
aware of the. distinction between %e two, which subsequent ob- 
servations in other parts enabled me to detect, and I therefor& 
unfortunately overlooked their relations. . 

The tertiary rocks are well seen in many situations, where 
they are quarried for building-stones, and particularly on the 
west side of the Bay, under the Monte Pelegrino. They con- 
sist principally of a coarse yellowish or white limestone, sepa- 
rated occasionally by thin beds of a conglomerate. The former 
is composed of small grains of lime, generally adhering together 
without any cement, and having the appearance, at first sight, 
of an oolite ; but the grains are not round, and many of them 
appear. to be small rolled fragments of shells. Some of the beds 
have rather a firmer texture, contain clay or sand; and resemble 
very much the calcaire grossier of Paris. The conglomerate of 
the tertiary fonnation occurs in thin beds, in the limestone, and 
is composed of small rounded fragments of limestone and' 
quartz, with a calcareous cement. Shells, belonging chiefly, I 
believe, to existing Mediterranean species, are abundant through- 
out the tertiai^ rocks, by far the most common being pectens 
and oysters, which are often seen arranged in thin beds. The 
genera Cardia, Pectunculus, Area, with Echini, Serpulas and 
Corals, are also very common. In no part of the plain of Paler- 
mo are the tertiary beds at all deranged ; they everywhere retain 
a peifectly horizontal position ; but on a short excursion which t 
made along the valley of the Oretus, I observed them to be in- 
clined at a considerable angle, with a dip (speaking in general, 
t^rms), towards the north-west, and they here attain an eleva* 
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tibn of probably 100 feet higher than that which they have in 
the plain. The connection of these facts with Elie de Beau- 
moDt^s theory shall be pointed out hereafter. 

I have little to say in regard to the new conglomerate in this 
situation, owing to the circumstances already stated. It is found 
in horizontal strata along the shore to the east of Palermo, and 
probably in many other places in the neighbourhood, and is 
composed of large rounded fragments of limestone, none of 
which resemble the tertiary, and smaller fragments of quartz, 
united by a base of lime. 

Bone Caves. — Three bone-caves have been already discovered 
in the neighbourhood, one, the Grotto di Santo Giro, about two 
miles south-east, and two in the mountain of Beliemi, about four 
miles to the west of the town of Palermo. A description of 
them was latdy published by Professor Scina of Palermo ; but 
as it may not be generally known, and, moreover, is imperfect 
upon some points which are of great interest to the geologist, I 
do not hesitate to offer a brief account of them from my own 
observations, and beg leave, at the same time^ to. present a copy 
of the Professor^s memoir to the Society. 

The cave of Santo Giro, is situated near the base.of the mag- 
ne^erous limestone mountain of Grifone, close upon the plain 
of Palermo, aboiit a mile and a quarter in a strught line from 
the sea, and close to the small church of Santo Giro, from which 
it has received its name. Its external opening is about £00 feet 
above the level of the sea, and about 63 above the plain,, to 
which it is connected by a steep talus, partially cut away at its 
base for the convenience of the high road which passes it ; and 
some of its beds are thus fortunately ex{K>sed. The cavern 
slopes upwards from its entrance to its remotest part. Its length 
is aboiit 131 feet, its width at the entrance about 10 feet, its 
height at the same place about 50, its width ki the middle 30^ 
which again contracts at its inner end to about 15 feet *. 

Before proceeding farther, I must remark that this bone de- 
positehas more analogy to the bone-breo(^s that occur in various 
parts along the shores of the Mediterranean, than to the cave- 
bones of the more northern parts of Europe, which will be.made 

• These dimensions are nearly the same as those given hy Professor Scina, 
kut which I did not adopt until I had verified them by actual measurements 
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evident by the details that follow. The breccia is not merely 
confined to the cavern, but also forms a great part of the exter- 
nal talus, along which it extends (according to Professor Scina) 
for more than S66 feet, and is there associated with beds of 
diluvium, and rests upon the tertiary rocks with recent shells 
which have been already described. The interior of the cavern 
having been completely excavated, and the breccia removed, we 
can now only give an account of the arrangement met with in 
the external talus ; but it is extremely probable that the beds 
composing the latter extended originally into the cavern ; and 
in regard to most of them, indeed, we may say that this is cer. 
tain, for we can sdll observe the stain left by them upon the 
walls. A deep trench has been cut from the entrance of the 
cave through the upper part of the talus, which, together with 
tlie excavations in the interior, and the exposed part on the road 
below, afford us a distinct and accurate section of the whole. 
Immediately under the vegetable soil of the talus, are numerous 
large blocks of limestone, imbedded in reddish clay, the whole 
having a thidcness of about 6 feet. These Uocks are seen all 
along the face of the talus, and are exposed on the road below, 
where they appear to rest on the tertiary beds, as indicated in 
accompanying section, Plate I. 1. 

Similar blocks are met with in various situations in the neigh- 
bourhood of Palermo, the most considerable of which is one 
which extoids along the western shore of the bay near the foot 
of the Monte Pelegrino for the space of about a mile, and hav- 
mg a thickness of 40 or 50 feet. The blocks, which are of 
great size, some of them bding many yards in circumference, 
are all of limestone, and are united by a coarse calcareous con- 
glomerate, which having rather a loose texture, numerous ca- 
verns have been hollowed out in it by the waves, and are known 
by the name of the Grotte dell' Arenella. This great deposit 
rests on beds of tertiary limestone, which here do not reach the 
level of the sea* (PI. II* Fig. 1.) But to resume our descrip- 
tion of the talus : Under the blocks we find a bed of reddish 
day, mixed with a little lime, and containing small rounded 
fragments of limestone and quartz, with a few bones, (PI. I. 
3.) ; beneath which is the true bone-breccia, having altogethe 
a thickness of about 20 feet.^ (PI. I. 4.) It has some ap- 
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and the Phenomena accompa/nying their Elevation. 7 

pearaiice of being divided into strata, as if it had been depo- 
sited under water, has a grey colour, and consists of a pro- 
digious humbei: of fragments of bones, with some rolled pieces 
and blocks of* limestone, cemented tc^ether by a little lime or 
day. Many of the bones have a calcined appearance, and stick 
to the tongue ; some are light and fragile, others are completely 
petrified with lime. In some places they are tolerably loose, 
and can be easily detached; in others the breccia is so hard that 
it can be employed as a building stone. A collection of the 
bones was sent to Paris to Baron Cuvier, and, according to the 
list in Professor Scina^s memoir, they include bones of elephant, 
hippopotamus, and deer, with a few of a carnivorous animal of 
the genus Canis *. 

The whole of the bone-breccia having been removed from the 
interior of the cavern, the substratum has thus been exposed, 
which consists of a thin bed of loose sand, shells, and corals, 
extending into the cavern about 80 or 40 feet beyond the 
entrance. (PI, I. 6.) The shells and corals are in great 
abundance, forming the principal part of the bed, and are ge- 
nerally, broken or rounded. This is probably the highest, and 
consequently the last formed bed of the tertiary deposits ; and 
some of the inferior beds on which it rests may be seen at 
the exposed part of the talus on the side of the high road. (PI. 
I. 6.) 

There is very little stalactite in this cavern. Its sides are 
smooth and polished, as if by the waves ; and on the left side, 
on entering, it is perforated by numerous small holes, the work 
of lithodomi, ail^d which I observed to extend under the thin 
bed of shells already described. These holes are confined to 
the left side, which has been probably owing to the slanting 
form of the cave from left to right, which causes the right side 
to hang over the other, and which would thus expose it to the 
dash of the waves, a situation little favourable for the piercing 
animals alluded to. Traces of lithodomi and oyster-shells are 
also seen on the outside at the base of the cliff. 

* I am sorry to have none of these bones to present to the Society and to 
the University of Edinburgh. Having been promised a collection of them 
by a person at Palermo, who ultimately disappointed me, I unfortunately 
neglected to collect any myself from the cave. 
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8 On certain Nemr Deporiis in Siciljf, 

The bone-lHieccias of the mountam of Beliemi da not 
quite so much interest as those of Santo Cifo, nor had I time 
to examine them with the same care that I bestowed upon the 
latter. There are some circumstances connected, with them, 
however, which deserve attention^ as being capable of throwing 
light upon the manner in which these breccias were formed. 
Both of the caves of the Monte Beliemi have a higher ^tuation 
than that of Santo Giro, the most easterly, which Signor Seiiui 
calls the Grotta del Feudo, being 8SS8 feet ; the other, named 
Grotta dei ben Fratelli, 320 feet above the level of the sea. 
At the former, the bones are only found at the outside of the 
cavern; at the latter, they occur both within the cave and in 
the talus which slopes from it to the plain below. The breccia 
differs considerably from that of St Giro, but is of much less 
extent, has not been so much excavated, and therefore cannot 
be studied with the same facility. It contains large masses of 
limestone ; the bones have a brown or black colour, and in acmie 
cases a resinous lustre, are cemented togjether by a dark brown 
day,, or by a whitish or grey lime, which. occurs in spots or 
streaks. In the Grotta dei ben Fratelli, it forms a^very^hard 
mass, which I found very difficult to detach even with a piek-^ 
axe. These caves appear to be atuated much above the highest 
point attained by the tertiary deposits in this neighbourhood, 
and the relation of the bone-brecda with the tertiary beds, there^ 
fore, cannot be seen as at St Giro; nor is there the slightest ap- 
pearance in the caves themselves of the sea having been there ; 
no sea-shells, no traces of lithodomi are to be seen, and their 
sides have not that smooth polished surface which is produced 
by the action of the waves. They contain scaro^y any sta- 
lactites. 

I shall now give an account of the different formati<ms which 
I observed on the northern coast, between Palermo and the Gas* 
tello di Tusa. 

From Palermo the tertiary rocks continue in horizontal strata, 
the whole way to Gape Melida, forming a narrow belt between 
the shore and the magnesiierous limestone hills which rise be- 
hind, but which is separated from the sea at one spot^ viz« by 
the high limestone hills of the promontory of the Bay of Pa« 
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krma Thef aie extensiTdiy quiffried for buflding-stones at 
Santa Fiavia, where they consist of a coarse yellow limestone, 
principally made up of shells, containing pectens, oysters, and 
cardia in abundance, besides other fossils, and exactly resem- 
bling the beds at the foot of the Monte Pel^rina 

louaediately beyond the cape of Melicia, these beds present a 
different arrangement, for we there find them very considerably 
inclined to the horizon, and they will therefore deserve some 
attention. The small valley between the capes of Melicia and 
Delle Mandre, has a general direction of about S. 25" W., and 
its surface rises rapidly from the sea, excepting in a deep ravitie, 
which runs through the midst of it, and intersects the tertiary 
beds which compose it The small ridge on the western side of 
the valley (PL II. Fig. 8.), and terminated by Cape Melicia, 
consists of dolomite; that on the east, terminated by the Cape 
Delle Mandre, of limestone. In the dolomite, as usual, no stra- 
tification is to be observed ; but the limestone presents most dis- 
tinct strata, which are very highly inclined. Their direction is 
nearly that of the ridge itself, viz. S. 25° W., and they dip at 
an angle of about 40"^ towards the valley.. Upon crossing the 
ridge to the eastward, I found, at a few hundred yards, that 
they are interspersed with marls, and dip towards the east, pre- 
serving, however, the same direction, which would indicate this 
as the situation of an anticlinal line, having a direction parallel 
to the ridge, and consequently to the valley. 

The only exception to this general bearing of the strata, is at 
the extremity of the cape towards the sea, where some of the 
limestone^beds have a direction of W. 35° S., and dip towards 
N. 35° W., but this may have been produced by some local 
disturbing cause. 

The valley itself is composed of coarse tertiary limestone and 
conglomerate, the strata of which have the same dip and dire(>. 
tion as of the eastern ridge, against which they rest, but which 
becomes less as they recede from it ; and it is worthy of remark, 
that the above direction is nearly the same as that of the valley 
of the OretUs, where the tertiary beds, as we have already re- 
marked, are also deranged; The highest point which the ter- 
tiary rocks attain is 311 feet above the level of the sea*. To- 
* By barometer. 
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10 On certain Newer Deposits in Sicily^ 

wards the western side of the valley, they are concealed by dilu- 
vium, and I could not therefore observe their relation with the 
dolomite ridge. 

A few words will suffice in regard to the mineralogical cha- 
racters of these rocks. The dolomite has a light grey or white 
colour, contmns a number of small irregular cavities, some of 
which are lined with crystals. I observed a cave on one part of 
the hill, which I had not time to examine. The limestone of 
the eastern ridge, which I suppose to belong to a newer forma- 
tion than the dolomite, has a grey colour, is compact, divided 
generally into strata not exceeding two or three feet in thickness, 
and containing, in some places, thin beds or veins of a black 
silex, liot unlike flint. The tertiary rocks consist of a coarse 
limestone, and of a calcareous conglomerate, containing anall 
rounded fragments of lime and silex, both of which contain casts 
c^ shells, and resemble some of the beds in the neighbourhood 
of Palermo. 

I observed no tertiary rocks beyond the Cape delle Mandre, 
the limestone of which, associated with light grey-coloured m»rLs, 
continues along the coast to the east. The strata are generally 
much inclined or bent. They consist there of numerous beds of 
a soft marl, interstratiiied with thin beds of limestone, some of 
which contain nummulites, the only organic remmns which I 
could find. They rise to a considerable height at some distance 
from the shore, and in the valley of the river Termini, having 
been cut down by the stream, or by diluvial action, they stand 
out in bold high clifis. The country all around Termini is 
composed of this formation, with the exception of the hill on 
which the castle stands, which I could not examine, but which, 
as seen from a distance, would appear to be composed of mag- 
nesiferous limestone or dolomite. Immediately to the east of 
Termini, the marls are associated with some thick beds of a sili- 
ceous sandstone, and they continue with the same characters as 
far as the Fiume Grande, They are easily recognised along 
the coast, even at a distance, by their rounded outlines, and fer- 
tile soils, which are strongly contrasted with the bold, rugged, 
sterile aspect presented by the dolomite hills, which rise to great 
heights immediately behind them. To the east of the Fiume 
Grande, these grey marls and limestones are succeeded by a white 
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marl or cretaceous limestone^ very closely resembling scxne va- 
rieties of chalk. It contains no beds either of compact limestone 
or[^sandstone, and exhibits scarcely any traces of stratification ; 
and with these characters it appears at intervals, where not oo- 
vened by debris, for several miles along the coast. It is here 
overlaid by horizontal strata of a coarse conglomerate and sand- 
'StcNQe. The former consists of large rolled fragments of lime- 
stone and sandstone, with some pebbles of quartz, cemented to- 
gether by a hard calcareous base. I found some shells in it, of 
the genera Cardium and Pecten, and in one part of it, in which 
there were scarcely any rolled pebbles, and which therefore con*, 
sisted chiefly of the calcareous matter which forms the base, 
there were numerous holes of lithodomi. These formations pre- 
set a steep face towards the sea, from which they are distant 
about a quarter of a. mile. They have an elevation of neariy 
800/eet^ and as soon as we attain their summit, we find them 
o have a table form, which arises from the horizontal position 
of the GongloBierate, and to extend to a greater or less distance 
inland, until they meet the higher hills of limestone or dolomite. 




Continuing our journey along the coast, we first met with the 
great formation of sandstone near the river Pilato, a few miles 
to the west of Ceialu, and which now occupies the whole coun- 
try to the eastward, with some exceptions in the neighbourhood 
of that place, which I shall first notice. The Castle-hill of 
Cefalu is composed of limestone, which rises abrupdy from the 
sea, in bare precipices to the height of 1233 feet *. The lime- 
stone has a grey colour, and exactly resembles that of the Pa*- 
lermo hills, to which formation it evidently belongs ; it oon« 

• Bj the baroitieter. 
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12 /. On certain Newer Deposits in Sicily^ 

tains a few nodules and veins of calcareous spar, and in many 
places numerous casts of shells, which have been converted into 
;spar;» and whose general outlines only can now be discerned. 
.Belemnites, however, are distinguishable. There are several 
other high hills to the south of Cefalu, which also consist of 
limestone. 

. To the eastward of Cefalu we find nothing but sandstone 
and its accompanying shales, and the scenery consequently now 
acquires a new character, for, instead of a fertile, undulating, 
cultivated tract along the shore, backed by a lofty range of 
•peaked mountains, with bare sides and rugged summits, the 
land rises at once boldly from the sea, and. steep rounded hills 
4»vertop each other in succession, until the loftiest reach an alti- 
tude of several thousand feet, the whole being covered with 
trees, or with a coarse shrubby vegetation. 
. The sandstone is composed of large grains of quartz, gene- 
rally of a white colour on its fresh fracture, with little or no 
t^ment. The shale is of a grey or bluish colour, sometimes 
contains a little mica or sand, and breaks naturally into rhom- 
boidal fragments. The strata of the sandstone have nearly the 
same dip as that of the limestone in the neighbourhood of Cefalu, 
by which they are overlaid, at least as far as I could ascertain, 
by observing their exposed strata from some distance. I made 
their direction to be about S. 20® W. near their junction with the 
limestone, but this appeared to vary farther to the east. 

From the CctsteUo di Ttisa on the northern coast across the Cen- 
tral Range ofMomdams to Leon/brte. 

My route from the Castello di Tusa was up the great valley 
of Petinnea to M istretta, across the Monte di Castelli to Nico- 
wa, and thence nearly in a straight line to Leonforte. The 
valley of Petinneo runs nearly due north among hills of the 
great sandstone formation, which here consist of sandstone and 
shale, with a few beds of limestone. The general direction of 
the strata is towards same point between S. and W., and their 
^ip varies. This valley contains an immense accumulation of 
dituvium, which is also seen on the summits of many hilts, 
having an elevation of several hundred feet above the river. 
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which has cut its way thtough it, and has thiis^produced preci* 
pitous banks of 50 or 60 feet in height. It oonsists of I^ht 
coloured clay, conttumng numerous large blocks of sandstone 
with occasionally some of limestone. 

The whole of the great central chain, which forms one of the 
most prominent and important features in the geology of Sidly, 
is composed in this part entirely of the sandstone formation, 
which here rises to very great heights. The mountain of St 
Diana, which is the highest in the neighbourhood of Mistretta^ 

1 found to have an elevation of 3875 feet above the level of the 
sea * ; but it is situated a little to the north of the prindpai 
crest of the chain, and is overtopped by many others within 
sight, the loftiest of which is the M adonia, whose summit, even 
on the 8th of June, was still white with numerous large patches 
of snow f. ' 

The direction of the strata at Mistretta appears to be nearly 
parallel to the general direction of the chain itself, viz. about 
W. 18 S., and they are seen distinctly to dip away from an an- 
ticlinal line, which passes across the mountain of S. Diana, 
extends between the hill on which the castle stands and the 
small hill of St Catarina on its north, and thence across the 
valley to the east of Mistretta. The highest part of the chain 
here is the Monte di Castelli, which is considerably higher thaa 
the St Diana, has an even summit and a direction nearly the 
same as that of the chain ; but it is worthy of remark, that two 
distinct bearings may be observed in the strata, one being nearly 
W. 15 S. f , the other apparently north and south ; the former 
having a southerly, the other an easterly dip. In the valley 
which runs down from the east part of the Monte Castelli to- 
wards Nicosia, the strata have a direction of S. 15. W. and dip 
towards the east. Two distinct directions are also observable 
in the sandstone at Nicosia, where certain vertical strata bear 
W. 18 S., and others less inclined, and not quite so distinct, 

« From a barometrical observation at the CasteUo di Tusa, at half-past 

2 p. M., on the 7th of June, and one on the summit of the mountain, at the 
same hour of the following daj. 

t Fermra makes this mountain only 3660 feet above the level of the sea 
which it is needless to say must be too low by some thousand feet. 
t About east and west by the compass. 3 
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bear to thei^rept of south. Theae appear to indicate ili^t the 
^louotaios of the central chain have undergone at Iea«t two di»< 
tinct elevations, the connection of whicsh^ with the views of Elk 
de Beaumont, will be noticed hereafter. 
. A great formation oi clay is first met with a short way to the 
north of Nicosia, It extends up the valleys, reaching high up 
the sides of the sandstone hills, and, owing to its soft nature, it 
is worn down into a number of deep ravines. Its general colours 
are grey, greenish-grey and red ; it has a talcky lustre on its 
fresh fracture, is friable, and breaks into irregular-shaped frag-* 
ments, and it contmns a few very thin beds of indurated marl. 
In many places a white efflorescence is seen <m) its surface. Every 
year great masses slip down, and are washed away by the rains. 
Its strata are variously indined, bent or contorted. The salt-^ 
mines between Castro Giovanni and Alimena are situated in this 
formation. 

To the south of Nicosia the day is succeeded by gypsum, of 
a white or grey colour, and in very thick beds. A great part 
of the Monte St Giovanni appears to be composed of it, and it 
has there two directions, being in one place nearly W. 18 S.^, in 
another it is nearly south. It is associated with beds of marl and 
thin beds of Umestone, but from not having been aUe to detect 
any fossils in them, I am unable to say to what formation they 
ought to be referred. They continue as far as the Monte Nis* 
suria, wh^e they are succeeded by the old and new tertiary 
rocks, which now alone occupy the whole country. 

From Castro Giovanni by way of Leonforte^ St PhUUppo 
(TArgire and Patemo^ to Catania. 

The country for many miles round Castro Giovanni, and in 
all probability a very large part of the island, is composed of 
blue marls and a white cretaceous limestone, the higher hills 
being capped with calcareous sandstone and more indurated 
marls, which form bold precipices round their summits. From 
the soft and perishable nature of the marls, causing them to be, 
always every where covered with debris, from the imperfect state 
of their fossils, the indistinctness of their stratification, and the 

* East and west by compass. 
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few lagtances m vbich w€ omkl obtain a view c^ their actual June* 
tion with the superineuinbeBt beds, it is di£Bcult to determine 
whether they beloiig to a diatinot formation, or must be|[4ll re- 
ferred to the same. 

The hill of Castro Giovanni is about two or three miles long, 
and varies a little in breadth, has a table form, and a direction 
sensibly parallel to that of the great chain, which runs across 
the island to the north of it. Its eastern extremity, which is its 
highest part, is about S950 feet above the level of the sea *, and 
appeared to me to be the highest point attained by the tertiary 
rocks in this part of the country. Its upper part is composed 
of horizontal beds of tertimy calcareous sandstone, oonglome. 
rate and coarse marl, exposing bold perpendicular cliffs all 
round, and from the base of which there is a very rapid slope 
to the valleys below. To the south it is separated by a deep 
valley from another ridge having exactly the same structure, 
but. in which the beds <^ the summit have a very considerable 
dap towards the south. To the north, also^ we observe a simi* 
lar arrangement ; for there the hill of Calatasdbetta, which is 
separated from that of Castro Giovanni, has the same structure, 
and the tertiary beds which form its summit dip away in an 
opposite directi(m from those on the opposite side, viz. to the 
north. Since then, the tertiary beds on the hills both to the 
north and south of Castro Giovanni dip away from it as from 
an anticlinal line ; and, since this hill is the highest point to 
which the tertiary rocks have been elevated, I think we cannot 
avoid the conclusion, that it was in the exact line of elevation, 
and it ought to be kept in view, that this line is parallel to the 
principal line of elevation in the island, viz. that of the great 
central chain. It is also an interesting fact in connexion with 
these views, that beds of gypsum are met with near the base of 
the hill of Castro Giovanni on it& south side, and dipping under 
it at a very considerable angle. These different circumstances 
win be mate easily understood with the assistance of the acpom* 
panying hypothetical section (Fife PI. II. Fig. 4), where No. 1. 

• This must be taken only as a very rough approximation, for it was cal- 
culated from two barometrical observations taken on different days, and at 
different hours. 
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rq>resents the tertiary beds, with numerous shells of ensting 
species, No. % the marls, and No. 3. the bed of gypsum. 

I have already stated that the recent tertiary rocks on the 
upper parts of the hills, consist of different kinds of limestone 
and conglomerate. Some of the limestones have a yellow co- 
lour, a coarse texture containing some fragments of shells, and 
exactly resembling some of the tertiary limestones of Palermo. 
There are two other varieties, one of which has a straw, the 
other a blue colour, and both of them are finer grained, and 
much more compact than that already described. They differ 
also materially from the other- beds with which they are asso- 
ciated, in the appearance presented by their organic remains ; 
for they appear to have exerted a solvent property upon the 
shells, which in most instances are removed, and castis only are 
left; oysters, pectens, and balani bdng the only fossils which I 
found entire. In many places' they are so hard, that it is near- 
ly impossible to separate the shells which they contain; in 
others, they are so soft, that the fossils may be removed by the 
hand. 

The beds of gypsum on the south side of the hill are a good 
deal contorted and fractured. They have a grey colour, a large 
scaly fracture ; but in a few places are white and granular, and 
contain seams of transparent, white, foliated' selenite. 

The oysters, pectens, and balani are so perfectly preserved, 
that in many instances they retain their origkial cdours. Be- 
sides these, I found casts of a large Panopcea P. ? of a large 
cardium^ venus, vduta^ no^im, an ecMnus, &c. 

The hills on which Leonforte, Asaro, and St Filippo d'Ar- 
gire are situated, -are all of them composed of recent tertiary 
rocks, similar to tiiose of Castro Giovanni, and all present high 
perpendicular cliffs towards the south, the strata dipping in the 
opposite direction ; and it is farther of importance to observe, 
that a line drawn from Castro Giovanni through the highest 
points of these hills, which are invariably at the very edge of 
their southern escarpments, will be found parallel to the princi- 
pal chain, and if prolonged to the east and west, will also cdr- 
respond to other lines of escarpments in the elevated tertiary- 
rocks. 

In almost all the yalleys on this side of the chmn, great ae- 
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f^umulations of (Muvium are seeii^' which have exactly the same 
characters everywhere as far as the plain of Catania. They al- 
ways occupy the bottom of tl^ valleys, have frequently a depth 
of from fifty to sixty feet, or even more, and, having been cut 
through by the rivers, form steep escarpments along their sides. 
They consist of rolled pebbles of the old sandstone, of the ter- 
tiary ccmglomerate and limestone, and of a great deport of grey 
day, which not only connects the pebbles, but rises above them 
to a great thickness, containing sometimes great, numb^s of 
fadices and cyclostomee, asssodated in one instance, near Castro 
Giovanni, with lymneee. In some places, a diluvium of a dif- 
ferent and older date from this may be observed, rising to very 
considerable hdghts, on the sides or summits of the hills. It 
consists of larger rolled fragments of sandstone, with a few frag« 
ments of the tertiary rocks, connected by a sandy day, and no- 
where accompanied with the. great deposit of grey day which 
forms the principal feature of the other. 

The two diluvia (terrains de transport^ Fr.) may be well 
seen in the valley of the Simethus* There, the new diluvium 
forms a perfectly level plain, with a height of probably twenty 
or thirty feet above the river, and has exactly the same charac- 
ters which I have already described, with the exception, that it 
contains a few fragments of granite, and numerous rolled masses 
of at least two kinds of cellular lava. 

This plain is bordered on its eastern side by a steep bank of 
about forty or' fifty feet in height, which also supports a plain 
extending as far as the surrounding hills. At a distance I sup- 
posed that this horizontal deposite, with its bare rocky front, 
might be a recurrence of the tertiary beds ; but upon approach- 
ing it, I found it toeonsist of a coarse conglomerate,f<;ontaining 
large and small rounded masses of the older and of the tertiary 
rocks, firmly united by a calcareous cement. The most com- 
mon fragments were of the old sandstone, of the tertiary con- 
glomerate and limestone, in one of which I found tertiary sheUs> 
with a few of granite, gneiss, red porphyry, and basaltic lava con- 
toning. olivine; ' This diluvium also covers the sides and sum- 
mits of most of the rounded undulating hills between Palermo 
and Catania, where I observed it at the height of about 800 feet 
above the sea. It contains the same fragments as those alreiady 

OCTOBEE DECEMBEE 1831. ^C" r^f^n\r> 
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meDiioDed; but it is only its bigbest pan which has a cement of 
lime, like that of the valley of the Simetus, the greater mass of 
it having only a basis of loose sand. 

From Catania by way ofLentiniy Syracuse:, md Noto, to Cape 

Pase^ro. 

The plain of Catania, at the part where I crossed it, at no 
great diatence from the sea, consists of diluvial clay, »milar to 
that of the valleys (tf the interior, but without any pebbles ^ 
rolled masses of rook. It is well seen along the River Simetus, 
which has cut its way through it, and has thus exposed it to a 
great depth in the form of precipitous banks. 

Bounding the south side of the plain, is a small range of low 
hills, with even summits, whick I found to be composed of 
horiaontal strata o£ a coarse shelly straw-coloured limestone, re* 
semMii^ that on the west side of ^the Bay of Palermo, and coo- 
taining the same organic remains, viz. pectens, oysters, corals, 
echini &c. &c. Among these beds were also found some of 
rather a difiereot ngture^ but containing the same fossils. They 
consist of a conglomerate, having a basis of a white marl, with 
small rounded pieces of a greenish clay. 

The hills immediately behind, and to the south of Lentini, 
coBsst of the same coarse shelly limestone-, in one part of which 
I observed a few rolled fragmrats of cellular lava, which shew 
that a volcano must have existed in the neighbourhood, at the 
time of their deposile, and which would lead us to conclude thai 
the igneous rocks, interstratified witk the tertiaiy, are all of vol. 
canic origiii, and do not bdong to the trap series,^ as supposed 
by some geologists wbo have visted thb place. 

The tertiary rocks continue the whole way from Laitini to 
Syracuse, interstatiBed near. the fbcmer place with vdcania 
rocks, toD^sting of basalt and volcanic tufa. 

The north skle of the small harbour of Syracuse, and the am* 
tinuation of the coast to the north of it, preient low eli& of 
tertiary rocks, abounding with shells of existing species, and 
from the top of which the ground risea wkh a gentle slope to 
an inland range of cliffs, nearly parallel to the former, and which 
were at some fonner period washed by the sea, for they still ez« 
bibit in many places a smooth suifiice, and numerous holes left 
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by marine mollttsca. Hare was situated the aadent Acradma*, 
'some of whose remuns, nearly crumbled to dust, mre seen form* 
ing a thidc bed abng the tops of the low^ diffs, which are gr»- 
diuJly yielding to the attacks of the sea. It is here also that 
the catacombs, latomisef , and other ancient excavations^ are met 
with ; and, be»des these, which ai:e either wholly or in part ^- 
tiiicial, there are several other caverns, which were undoubtedly 
foiBied by Nature, and whieh I diail now endeavour to describe. 
-They are all situated in the inland cliff, aifd are at once distio^ 
guished from those which were the work of man by their irre- 
gular f(M*m8, by their sides bdmg pierced by lithodomi, and by 
some of them containing the bones of extinct quadrupeds. The 
latter interesting fact was first discovered only about eight 
months ago. One of theise caves, the Grotta di Gesu e Maria, 
had been built up in front, and converted ihto a chapel some 
centuries ago. It is situated beyond the Capuchin Convoit, 
about two miles north of Syracuse, about a quarter of a mile in 
a stnught line from the present shore, and 70 feet above the 
level of the sea. In its present state (for it has probably been 
altered by its having been converted into a chapel) it is about 
100 feet long, its greatest breadth is nearly 80 feet, and its 
greatest height about 30 feet. In November last year, exca* 
vations wer^ first made in its fltior, for the burial of the dead^ 
lind the important discovery was then made of a great deposit 
there of antediluvian elephants, hippopotami, and other extinct 
quadrupeds. Some of these bones were sent to the museum of 
Palermo^ others Were deposited in that of Syracuse. The ex^ 
CBvations have been discontinued (ot some time, the ioor has 
been restcnred to its former state, and it was therefore cmly in 
my power to procure a few fragments of the hemes which had 
been collected by a person in Syracuse. The deposit in which 
they dre found is a loose calcareous sand, with a little clay, 
which «dso ccmtains, especially near the top (according to the in- 
fomjation I received from the man who had worked there),, 
large fragments of the tertiary limestone. 

A few monlhs ago, bones wcfre discovered in another of these 

• Acradina, the citadel of Syracuse, taken by Marcellus, the Roman con- 
suL 
i" liatmniae are pri8<m8 cut out of the solid xoek by Dionyslus. 
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caverns, but in a very different state from those just described. 
They form a true b6ne-breccia, having a very hard basis of a 
blue or grey limestone, with irregular patches in various places 
of an equally hard rock, made up of fragments of sea shells and 
corals *. This cavern has a long narrow entrance from the 
base of the inland cliff, its length being about 180 feet, and its 
Ijreadlh only 20, terminating in a circular cave, whose diame- 
ters, in different directions, vary from 60 to 80 feet. . The bone- 
breccia is only found in the entrance, and appears to have been 
much worn down since its first formation, for it is higher at its 
sides than middle, and the smooth water-worn appearance of 
its surface, and the fact of its having been pierced by lithodomi, 
throughout nearly its whole length, shew that it had not been 
worn down by artificial means. No' excavations appeared 
to have been made in this cave before I was there, and the 
above appearances having ^excited my most lively interest, I 
immediately procured the assistance of a labourer, who could 
only detach with his pick-axe the few, but I hope satisfactory, 
fragments which I send with my other specimens to the Socie- 
ty. I next examined the outside of the caves, and was delight- 
ed to find that the analogy between this and the caves at Paler- 
mo was still kept up, by the breccia extending for a great dis- 
tance along the ground, at the base of the cliff. My time 
would not permit me to trace its extent, which must, I should 
suppose, be coninderable, for I observed it at several points at 
a great distance from each other. I entered several other caves, 
but it was only in one of them that I could detect any thing 
like a deposit of a more recent date than the tertiary rocks, in 
which they are situated. That to which I allude is a long ir* 
regular-shaped cavern, the entrance of which contains on its 
floor, and extending some way up its sides, a calcareous yellow 
breccia, principally made up of broken shells and small frag- 
ments of limestone, but containing no bones, although there 
can be no doubt that it belongs to the same formation, and the 
absence of bones in this cave, or, perhaps, to speak more cor- 
rectly, their presence in the other, must be considered acci- 
dental. 

• M. Brongniart, in his " Tableau des Terrains," says, ^* Autres les os on y 
trouve des coquilles qui 9ont toujours terrestres^ fluviatiles et lacurtres^**^ 
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On the south lade of the valley of the Anapus, there is ano- 
ther example of the old conglomerate, with characters exactly 
similar to those presented by it in the valley of the Simetus, 
near Catania, and on the north coast. It consists of a deep de- 
posit of rolled masses of tertiary limestone, with a few of lava 
connected together by a loose calcareous sand, having some ap- 
pearance of stratification, and upon which rests beds containing 
similar rolled masses, but cemented by a hard base of lime, 
which contains a few marine shells, and forms the whole into a 
strong conglomerate. These beds terminate towards the plain 
of the Anapus, in a low irregular cliff, 40 or 60 feet high, and 
stretch many miles to the south and west ; their surface forming 
a perfectly level and slightly elevated pliun. I may mention 
that near the edge of this cliff* was situated the temple of Olym- 
pic Jove, two only of the pillars of which, formed of tertiary 
shelly limestone, are now erect. It is scarcely necessary to 
point out the analogy between the different old conglomerates 
which I have described, and the diluvial deposits of the valleys 
of the Isere of the Rhone, and the Saone, described by Elie de 
Beaumont under the name of Terrain de Transport AmAens. . 

Beyond the deposit of conglomerate to the south, the coun- 
try immediately along the coast gradually conasts of a white 
cretaceous limestone, which rises towards the base of a range 
of hills running parallel to the shore, but which I had not 
time to examine. The same white chalky-looking limestone 
is found at Noto, associated with numerous beds of a straw, 
coloured limestone of which nearly, the whole country appears 
to be composed. It is generally very soft, but some beds of it 
are so hard as to afford an excellent building stone, for which 
purpose its fine texture, its light straw colour, and the ease with 
which it is cut, render it well adapted. The only other rock 
I observed in this neighbourhood was a red calcareous breccia^ 
conformable to, and interposed between the beds of the straw- 
coloured limestone. These beds contain a few casts of shells 
and ediini, few of which were sufficiently perfect to enable us 
to determine their characters, and long smooth cylindrical bodies 
were every where very common, but in no case could. I observe 
the least trace of organization in them. I am therefore rather in- 
clined to think that they may have originated from some peculiar 
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arraogemeht in the partides of Iknestone. *I hkve sten these bodies 
more than a foot long ; they are always 6nux»th oit their outer 
surface, of the same thickness throughout their whole lengthy 
seldom bent, and have never any branches or any other appear- 
ance of a vegetaUe structure. 

The same formation extends the whole way to the village 
of Pachino, a few miles from Cape Passa*6, wh^e I found a few 
shdlis, and among others a small terebratule, and one resembling a 
gryphsea, but which I suppose to be the Ostrea anomalis. Ano- 
ther formation is now met with, having different miQeralogical 
dbarapters, and containing different fossils frcHn those alr^dy de* 
scribed, viz. the hippurite limestone, whioh extends from the ^ 
lage of Fachino to the sea, occupies the upper piEurt of tiie island 
of Cape Passero, extends round the most southerly point of Sicily, 
imd forms the base of the small island named the Isola delle 
Conenti. It consists of beds of different coloured hard compact 
Ihnestones, containing great numbers of hippurites, nummulites^ 
and casts of various other shells, the characters of which cannot 
be easily determined, on account of the hard nature of the rock. 
The most common colour of the limestone is white, with which 
grey is often intermixed in the same stratum, and red and white 
sometimes occur in the same mass, ^ving it a brecciated appear- 
ance. A yellowish limestone is also met with along the south 
coast, and in the Isola delle Conenti. These beds are all hori- 
zontal, are quite conformable in stratification to the white creta- 
ceous and straw-coloured limestone which are above them, and 
rest upon beds of trap*tuff and basalt. The trap-rocks ex- 
tend from the neighbourhood of Pachino along the valley to 
the south of that place, as far as the sea, and are only seen be^ 
low the limestone beds, there being no appearance of alterna- 
tions, at leai^ as far as my observations extended. They are 
seen very distinctly in the island of Cape Passero, and on the 
naghbouring coast, with the hippurite limestone resting upon 
them in horizontal strata. They are lost near Porto Palo, and do 
not agun make their appearance along the coast so far as the Isola 
delle Conenti, which was the extent of my exeiusbn. They consist 
of a black compact bt^salt, containing gi'ains of pyroxene and 
olivine, a grey basalt, without any disseminated minerals, and 
different kinds of trap-tuff containing a good deal of lime. 
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None f£ tfaew beds haye may resemUonoe to melaphyre, nor do 
tbej appear on the other hand to belong to true volcanic roeks« 
FragnentB and grains of them are found in some of the super- 
fiDcumbent fimestones*. 

The base of the small island of Conenti is composed of beds 
ef hard nummulite limestone having a yellow, brown, or white 
eolour. It contains nummulites in some situations, but not in 
great abundance, and I thought I could distinguish some traces 
of hippurites. They extend the whole way round the island, 
rising only a few feet above the level of the sea. Resting upon 
them ate beds of a loose yellow limestone, or marl of a grey 
colour, and of the white cretaceous lim^tone already so frequent* 
ly mentioned. They are all perfectly horizontal, and are capped 
by a thin bed of a harder limestone, which has protected them 
ffgainst the attacks of the weather, and has prevented them 
from having been long ago completely washed away. The 
greatest height of the island is probably not more than 30 or 40 
feet. I found a few microscopic shells in the white and grey 
marls, similar to those found in the same formation in other parts 
of Sicily. 

Conclusions* 

Notwithstanding the very limited and imperfect nature of 
the preceding observations, I believe that they will nevertheless 
enable us to arrive at some very important theoretical conclu- 
sions, which I shall now proceed to consider ; and first in regard 
to the bone-breccias. From the situation of these breccias, both 
at Palermo and Syracuse, there can be no doubt that the ex- 
tinct quadrupeds existed at a period long posterior to that in 
which the Mediterranean began to be inhabited by its present 
species of mollusca, radiata, and zoophytes., and before the last 
great convulsion, which raised a great part of Sicily above the 
level of the sea. The smooth water-worn surface of the cave of 
Santo Ciro, and of some of those at Syracuse, and the nume- 
rous holes left by perforating marine mollusca, force upon us 
the conclusion, that these caves were long under the surface of 
the sea, and this at a period long posterior to the formation of 

• Dr Davy has been so kind as to examine some specimens of the white 
hippurite limestones, in order to determine whether they contain magnesia. 
Retrace of this earth could be detected. r^ i 
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the limestone beds containing shells. of exuting species, tot we. 
find these beds at Santo Giro below the bone^brecda, and at 
Syracuse jthey actually fonn the cliffs in which the caves are si- 
tuated. Not only, however, were these caves long under the 
sea, but they continued so for a great length of time after the 
bon&*brecda had been deposited in them, of which we have am- 
ple evidence^ both in the cave of Santo Giro and in those of Sy- 
racuse. In the former we find distinct tracesi of stratification 
in the breccia ; and above it is a thick bed of clay, containing a 
few bones (PI. I. 3.), which could only have been depositedin 
tranquil water ; in the breccia of the latter we have still more 
positive proof, for in it we find sea-shells, imd its surface haa 
been worn down by the waves, and has been perforated by ma-^ 
rine animals, and, since that period, these caverns have all been 
raised up above the level of the sea, into their present position. 
Thus we may divide their history into six distinct epochs ; first. 
That of their formation, which probably took place from the .en- 
largement of fissures in the limestone rocks by the action of the 
sea ; 2d, That in which they were occupied only by the sea, and 
which is evinced by the holes of lithodomi left in the walls, far 
below that part occupied by the deposit of bones ; Sd, That of 
the great, catastrophe by which the fractured bones and frag- 
ments of rocks were washed into the caves, or accumulated at 
their entrance ; 4th, That more tranquil period during which 
the bed of clay (No. 3), at the cave of Santo Giro, was deposit- 
ed, and the breccia at Syracuse was perforated by marine ani- 
mak ; 5th, That of the great convulsion which heaved them up 
above the level of the sea, at which time the great blocks 
at the cave of Santo Giro and other similar deposits were form- 
ed ; 6th, The present period extending frdfti the last great con- 
vulsion, which gave to this part of the world its actual form. 

I have hitherto intentionally omitted to say any thing of the 
caves of Beliemi, which, it was formerly remarked, had no ap- 
pearance of ever having been under the surface of the waves. 
They therefore difier very materially from the others; but they 
are not without considerable interest, for, in connexion with that 
of Santo Giro, they may afford us data for determining the 
height attained by the former ocean, or to speak more correctly, 
the number of feet the present coast has been elevated abov^e its 
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surface. Now, independent of the caves of Beliemi, we know 
that the cave of Santo Giro must have been very near the sur- 
face of the sea, for the holes of Kthodomi which are seen on its 
walls, and on the rocks below it, do not extend above it. But 
the caves of Beliemi are more than 100 feet above that of 
Santo Giro, are considerably above the highest level of the 
tertiary rocks, which must have been elevated at the same time 
with the caves ; and as they have always been above the waves, 
it fdlows that the surface of the former sea must have reached 
some point between the cave of Santo Giro and that of Beliemi, 
and therefore that this part of the country has been elevated be- 
tween 200 and 800 feet. 

I consider one of the most interesting and important results 
of the preceding observations to be the complete confirmation 
they afford of M. Elie de Beaumont^s views regarding the 
epochs of elevation of the Sicilian mountains. The principal 
chain extending across the island to the north of Gastro Novo, 
and Nicosia, towards Messina, is sensibly parallel to the princi- 
pal chain of the Alps, whence alone M. de Beaumont infers 
that the date of its elevation must be the same, which, I thmk, 
is completely confirmed by the small part of the chain which I 
had an opportunity of examining. Many of the separate parts, 
of which the whole is made up, ^e sen^bly parallel to the di- 
rection of the chain ; thus, I have already noticed the paralle- 
lism of the bearings in the strata at Mistretta, in the Monte 
di Gastelli, at Nicosia, and of many of the tertiary hills between 
Gastro Giovanni and Santo Filippo d^Argire. Never was I 
more forcibly impressed with the truth of this theory than when 
viewing Sicily from the top of ^Etna, for there I looked down 
upon the great chaiti of hills which I had already toiled over, 
and saw it stretching away in a distinct line to the west, and the 
lower hills to the south of it, with their scarped cappings of re- 
cent tertiary rocks following the same direction, which could be 
easily traced from the declining sun having thrown all into 
shade except the prominent parts, except those elevated points 
and lines which had been heaved highest up by the great con- 
vulsion, to which they owed their origin. Other lines could 
also be perceived crossing them, but their true direction could 
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not be so easily determined, aad their nu^itude was not eqmA. 
to those which formed the mo^ marked features of the scene. 

On the north side of the chain we have scarcely any means oi 
ooming to a positive conclusion regarding the epoch of its eleT»> 
taon ; but when we get to its south side, we see the recent ter-« 
tiary rocks heaved up to several thousand feet above the level 
of the sea, and in lines parallel to the general direction of the 
chain. Thus we have a proof <^ the elevation of these mountains 
after the formation of the tertiary rocks ; but this is not suffi- 
cient to make it ocMrespond with the epoch of elevation along tfao 
principal chain of the Alps, which took (dace at a still laterfpe* 
riod, viz. after the formation of the greajt deposit of pebbles and 
day which occupies the valley of the Isere, and the plain of 
UAbresse, (the terrain de transport ancien of Elie de Beau-> 
mont). At first, therefore, I was inclined to suppose that the 
recent tertiary beds containing shells of existing Mediterranean 
species, might be the equivalent of the deposit of the plain of 
L^Abresse, and be entitled to the term of a quaternary forma* 
tion ; but the discovery of a deposit newer than these beds, and 
most distinctly corresponding to that of L^Abresse, made me 
abandon this hasty opinion. The deposit to which I allude, is 
that which I have described under the name of old conglome- 
rate» It has scnnewhat different characters in different situa- 
ti<His, according to the nature of the rocks from which it has 
been derived ; but the following are the general results which 
will be obtained from studying it in a variety of situations, viZi 
oi\ the north coast, in the valleys to the south of the great 
chain, paiticularly in that of the Simelhus, between Palermo and 
Catania, and to the south of Syracuse, it is composed of rolled 
pieces of a great variety of rocks, some of which have been de- 
rived from a great distance, and it was therefore. produced by 
some great general disturbing cause. Since it contains frag- 
maits of tertiary rocks it was of posterior formation to thesa 
In some places it has a cement of lime which contains sea shells, 
shewing that in such situations it was formed under the sea, and 
being sometimes found perforated by lithod(»ni it must have con* 
tinned long, under the waves before its elevation* We may 
therefore fairly conclude that it is of the same age as the deposit 
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m tbe i^ns of L^Abresse, and it is alio dearly contemporan^us 
with the bone-breccias, which I have shewn to have been formed 
after the tertiary period, but before that of tbe last great con- 
vulsion, by which a large part o( Sicily was elevated. 

It now only remains for us to shew, that the principal chain 
of Sicily was elevated after the deposit of this conglomerate, in 
order to make the analogy between it and the principal chain of 
the Alps complete. For this purpose we have only to study 
the relations of the diluvium with the conglomerate, and we every, 
where find that the former occupies tbe bottom of the valleys 
which cut through the latter; and ni^oe the diluvium <m both 
ffldes of the chain can be traced up to its highest parts, and coom 
msts of fragments of all its rodcs, We must conclude, that die 
conglomerate was elevated either before, or at the same time 
with the dihtvium, and not after it, in which case, tbe latter 
would have been found elevated in the same way. We may aL- 
80 refer the great blocks of limestone which cover the bone de- 
posit of Santo Ctro, and those also on the west side of thef bay 
of Palermo, to the same conclusion, and th^y must therrfcMre 
have been formed exactly at the same time that that coast was 
raised up above the sea. 

In the plain of Palermo, and along a great part of the north 
coast, the tertiary strata are perfectly horizcmtal, as far as the 
base of the dolomite hills ; but in tbe valley of the Oretus, and 
in that between the capes of Melicia and Delle Mandre, they 
are considerably inclined to the horizon, and have a direction 
nearly parallel to that of the western Alps, which Elie de Beau- 
mont has shewn to have been elevated immediately after the de- 
posit of the tertiary formation. Nearly tbe same direction may 
be observed in many of the beds near Mistretta and Nicosia, 
intersecting the more general direction, which is that of the chain 
itself; but as no tertiary beds occur there, the influence of these 
disturbances upon them cannot be observed. 

I shall now add a lew words in regard to the age of the older 
formations. Considering, for the reasons already mentioned, 
that the coarse limestone beds with recent shells belong to the 
upper part of the tertiary series, the extensive formation of ere- 
taceous Umestones which immediately succeeds, will belong to 
the lower part of the same series. It probably contains some 

Digitized by VjOOQ IC 



28 On certain Newer Deposits in Sicily ^ 

shells of existing species, but which are certainly nbt nearly so 
abundant as in the upper beds. 

It is the opinion of Mr Hoffmann, that the nummulite and 
hippurite limestone belongs to the period of the chalk and green 
sand, and the marls and limestone beds to the east of the Cape 
delle Mandre, may perhaps belong to the same formation ; bitt 
I will not venture to give a decided opinion in regard to either, 
nor ih regard to the beds of clay containing salt, on the south 
jnde of the principal chain. 

The limestone and dolomite mountains of the neighbourhood 
of Palermo, and extending along part of the northern coast, are 
certainly older than all the preceding, and therefore cannot be 
referred to a newer period than that of the Apennine or Jura 
limestone; and their resemblance to this formatbn in the north 
of Italy, would incline us to refer it to this, and not to any older 
part of the series. 

Having no positive data whereby to determine the exact age 
of the old sandstone formation, all that can be said regarding it 
is, that it is inferior to the Apennine limestone. 

MdUa. 
Since writing the above, I have visited several parts of the 
islands, of Malta and Grozzo, and have made myself acquainted 
with their general structure. They consist entirely of tertiary 
rocks, closely resembling those of the south-eastern part of Si- 
cily. The most common is a fine-grdned straw-cdoured lime- 
stone^ which is often so soft as to be worn down rapidly by the 
weather ; but, in other instances, is sufficiently hard to form an 
excellent building stone, to which circumstance these islands 
have been in a great measure indebted for the elegance of the 
numerous churches and palaces which are seen in every town 
and village. Harder and more crystalline limestones are also 
met with, and all of them with nearly the same colour. A grey 
marl occurs abundantly in Gozzo, and in some parts of Malta, 
but bearing a small proportion to the limestone. The strata are 
everywhere horizontal, or only very slightly inclined, the whole 
appearing to have been raised up above the sea without having 
been materially deranged. The south coasts are bold and pre- 
cipitous ; the north coasts rise more gradually from the sea, and 
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have a direction nearly parallel to the south coast of Sicily; 
They will also be found to be nearly parallel to the chain of th^ 
Pyrenees; from which circumstance, and from its having been 
asserted that belemnites had been found in these islands, M. 
Ehe de Beaumont suppo^ them to be of the age of the. chalk, 
and to have been elevated between the periods of the chalk and 
tertiary, formations. I have seen no fossils here that could be 
referred . to the secondary class, and the belemnites which are 
said to have been found, are probably nothing more than those 
cylindrical shaped bodies, of which I have already made men* 
tion, when describing the rocks of Noto, and which are also 
found in great abundance in the fine soft Umestone of Malta and 
Gozzo. 

In almost all parts of the islands, the beds of limestone are 
found to be traversed by great cracks and fissures, filled with a 
breccia of red clay, and fragments of limestone. On digging a 
drain near the new Naval Hospital, on the south-east side of 
the harbour, and about 40 or 50 feet above the sea, one of those 
fissures, of small dimensions, was cut across, and was found at 
one spot to contain bones, some fragments of which were pre- 
served by the workmen, but so much broken, and so imperfect, 
that their characters could not be determined. At Mafra, on 
the west coast of Malta, and opposite the island of Grozzo, I ob* 
served a bed of a similar breccia, resting on the tertiary rocks, 
and above it a bed of a loose calcareous sandstone, containing 
fragments of shells, b<^h dipping at a moderate angle under the 
sea, and towards the north, and not reaching higher than 50 or 
60 feet up the sides of the hills. This, as well as the breccia of 
the fissures, corresponds, I should think, to the conglomerate 
which I have described as occurring in various parts of Sicily : 
My reasons for supposing so are, 1^, Because it is superior to 
the tertiary rocks ; Sr^, Because it contains fossil bones ; and, 
8£2, Because it has been elevated above the sea since its forma- 
tion. 

, Both of these islands are of trifling elevation, the highest 
point in Malta, which is in one of the hills to the west of Citta 
Vecchia, being only 590 feet above the level of the sea. Some 
of the hills of Gozzo are probably a little higher. Upon looking 
over a large manuscript map of the island, from a survey by 
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the officers of the Royal Engineers, I obsenred that alt the hilb 
of any magnitude were in parallel ridges, having a directbn of 
nearly north-east and south-west, and which idso corrtopon^ to 
that of the numerous deep narrow bays of the north coast, two 
of the largest and most beautiful of which form the fine secure 
harbours of La Valletta. To what this direction has been owing^ 
it wouMp I conceive, be rather difficult to determine, for it doeis 
not correspond to any great fractures in the strata, all of which 
have very nearly retained their horizontal position ; but, at the 
same time, it is worthy of remark, that all the bills having this 
direction appear to have been elevated above the sea before the 
deposit of the conglomerate mentioned above, for I have beea 
assured by some intelligent persons here, that it is never seen olt 
their summits, but only in the bottom of the valleys which se- 
parate them. 



On the Proooimate Causes of certain Winds and Storms. By 
Professor E. Mitchell, University of North Carolina. 
(Continued from page 296 of preceding volume.) 

On the Causes of the Trade-Winds. 

W^iTH the above facts and arguments before us, we are preu. 
pared for an investigation oi the proximate causes of the trade- 
winds. Two theories have, as is well known;,' been advanced 
upon this subject The earUest is contained in a paper of Dp 
Halley^s, read before the Boyal Society in 1686. The other, 
that of Hadley, was brought forward in 17S5, and as it is that 
w4iieh is generally adopted by the oldest philosc^bers of tl% pre^- 
sent age, it may be regarded as presenting the strongest daim 
to our particular and continued attention. It may be stattid in 
the words of Laplace. 

^^ The sun, which we will suppose, for the sake of simplicity, 
in the plane of the equator, there rarefies by its heat the columns 
of air, and elevates them above their natural level ; they should 
then re-descend by then* weight, and be carried towards the 
poles in the superior part of the atmosphere ; but at the same 
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time a current cS cool air should arrive from the climates near 
the poles, to replace that which has been rarefied at the equator. 
Thus two opposite currents of air are established, one in the in- 
ferior, the other in*the supaiw, part of the atmosphere. But the 
real velocity of the air, due to the rotation of the earth, is so 
much the less as it is nearer the pole ; it ought therefore, in ad- 
vancing towards the equator, to turn slower than the corresponds 
ing part of the earth, and bodies placed at the terestrial surface 
should strike agsunst it with the excess of their velocity, and ex- 
perience by its reaction a resistance contrary to their motion of 
rotation : thus, to an observer who thinks himself immovable' 
the wind seems to blow in a direction opposite to the rotation of 
the earth, that is, from west to east, which in fact is the direc- 
tion of the trade- winds ♦.'' 

As Laplace speaks doubtingly of this theory, remarking 
merely respecting it, that it " seems to be most probable,'* we 
may, without subjecting ourselves to the charge of overweening 
and unreasonable presumption, proceed to discuss its claims to 
accuracy, and state our objections to it-— our objections to it as 
a full, complete, and satisfactory theory. The cause assigned 
by Laplace, has unquestionably a concurrent influence in the 
production of these winds. The trade^winds are here repre- 
sented as a secondary result of the movement of the air over- 
hanging the higher latitudes towards the equator, that move- 
ment being caused by the more elevated temperatnre of the tract 
' towards which the current is directed. We are led to inquire 
why it is, that this current and the resalting wind are confined 
within the limits of thirty degrees on each side of the line. Why 
does the air not rush with as great velocity from the parallel of 
GOP towards that of 80^, as from the parallel of SO^ towards the 
equator, and produce a trade-wind within the former, as well as 
within the latter limits, especially as both of the causes upon 
which the trade- winds are made by Hadley to depend, operate 
Tilth greater energy in the higher than in the lower latitudes. 

(a.) The first of these causes is the excess of the temperature 
of the equatorial region over that of the countries lying nearer 
to the poles— of the tract under the equator, above that under 

• Pond's Traaslation of the System of the World. 
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the parallel of 80°. But the heat at the parallel of SO'' exceeds 
that of the parallel of 60° niore than it is itself exceeded by the 
heat of the equator. Both theory and observation lead us to 
this conclusion. See Halley^s paper in the Philosophical Trans* 
actions, and Emerson^s Miscellanies, for a mathematical deter- 
mination of the amount of heat communicated by the sun^s rays 
in different latitudes. Supposing the sun to remain on the 
equator, it varies as the cosine of the latitude. But the cosine 
diminishing more rapidly for a given number of degrees in the 
high than in the low latitudes, so must also the heat ; or the 
mean temperature at 60° must differ more from that of 30° than 
this last does from that of the equator. With this agrees the 
remark of one who had ample opportunity of observation. " Not- 
withstanding our advanced latitude, and its being the winter 
season, we had only begun for a few days past to feel a sensa- 
tion of cold in the mornings and evenings. This is a s^n of 
the equal and lasting irifluence of the sv/rCs heaii at all seasons to 
thirty degrees on each side of the line; the disproportion is knozon 
to become very great after that. This must be attributed al- 
most entirely to the direction of the rays of the sun, indepen- 
dent of the bare distance, which is by no means equal to the 
effect V 

Professor Mayer, of Gottingen, undertook to deduce from a 
comparison of the meteorological observations, made in different 
latitudes, an empirical law for determining the mean tempera- 
ture of different points in the earth^s surface. He found this 
temperature to change very slowly in the neighbourhood of 
both the equator and the pole, and rapidly in the intervening 
space. Thus the mean temperature under the equator he makes 
84° 3' ; at the parallel of thirty, 71° 1' ; at sixty, 45° ; the differ 
rences of which are 13° 1' and 26° 1'. If his numbers are cor- 
rect, it is apparent that the causes tending to create a movement 
of the air towards the equator, operate at the parallel of 60° with 
just about double the force they do at 30^. 

(6.) When the air has once been set in motion by the more 
elevated temperature of the lower latitudes, the creation of a 
trade-wind is determined by the increasing magnitude of the pa- 

• Cook's Vojage to the Pacific, 4to. voL iii. p. 255. 
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rallels over which it passes in its progress towards the equator, and 
the rapidity of the current flowing westward, will be greater in 
proportion as the differences in the circumferences of the succes- 
sive parallels is greater* fiut these differences depending upon 
the differences of the cosines of the latitudes, must be greatest 
in the high latitudes ; and supposing the movement of the air 
towards the equator to be the sune as within the parallel of 30^, 
the trade-winds should not only exist, but blow more violently 
there. 

. It appears, therefore, that both of the eauses cni which the tradie- 
winds are made by Hadley^s theory to depend, operate with 
greater energy between the parallels of 30° and 60°, than within 
the actual limits of the trades, and yet fail of producing any 
wind. Not only is there no trade-wind there,\but there is in 
both the northeni and southern hemisj^eres, a decided predomi- 
nance of winds from the west. It is generally regarded as a 
sound maxim in philosophy, that when a particular effect is at- 
tributed to the action of a certain cause, if, on the reproduction 
of the cause, the effect fmls to follow, we are to conclude ther€ 
was an error in the first instance, and the original effect is to be 
traced to some other source. 

An attempt is however made by some of the philos<^hers who 
rej^t altogether the theory of Halley, and embrace the views of 
Hadleyj. to account for the fact that the trade^winds are limited 
by. the 30th parallel, and that the westerly winds previul in the 
regions lying beyond it^ It is said that the air which is rarefied 
and ascends about the equator, flows off towards the poles, that 
being cooled and condensed, it at length- descends to the earth, 
aiid retaining, its original velocity, moves eastward faster than 
the. parallel over which it is incumbent, producing a wind from' 
the west *. He (Mr Daniell) remarks that the restriction of the 
trade-winds within the 30th degree of latitude, can be accounted 
for. on no other hypothesis. Notupon his principles. It, hdw- 
ever, may be accounted for on different grounds. Now, accord- 
ing to this hypothesis, the westerly winds of the temperate zones 
are a secondary result of a current flowing from the equator to- 
wards the poles. They prevail at the surface cfthe earthy and 
can therefore he^ gener aided only by a ground current^ directed 
• See Darnell's Meteorological Essays, p. 104. 
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Jivmihe lower i(nmird8 the higher JoHimdM. Fcnr it ^rill hflE%L 
be contoided^ that the m mdiing towards the {xdes, imght oou 
etipy the higher regions of the atmosphere, and oommQnicate to 
the strata below its motion eastward, without at the same time, 
oommunieating its motion northward or soatfaward. Is the ex>- 
istence of stich a carrent probable i We have already seen that 
the ca«ises by which the trade-winds are produced (aceordii^ 
to thetheory whose merits we are now endeavouring to estimate 
act with less energy within the parallel of 80° than without it. 
Are we to embrace the opinion, nevertheless, that these causes 
produce the trade-winds within the parallel, and also counteract 
the operation of stronger causes, raid det^mine the movements of 
the atmosphere to the distance of d(F b^ond, forcing badL the air 
of the temperate zone, notwithstanding its tendency to approach 
the equator, into the ndghbourhood of the pole ? This doctrine 
is very improbaUe, and has no evidence to support it. If there 
be an under current from the equator towards the poks, between 
the buitudes of 80^ and 60°, the air that is transferred by it must 
be returned from the poles through the upper regions of the. at- 
mosphere, and the drculation be carried on in a curve, return- 
ing twice into itself, or resembling a figure 8, placed horizontaUy, 
and bent so as to apply itself to the arc of a circle. But we are 
not left to argum^it and conjecture in the case. It has been 
already shown that within the limits specified, there is no predo- 
nuaance cl wind directed from the equator towards the poles ; 
ike current is in- the opposite direction. Of course^ the westerly 
winds of the temperate zcmes cannot be produced by winds blow- 
ing firom the equator; and the olsgeetion to Hadley^s theory, 
drawn ttom the predominance of westerly winds, between the 
latitude of 80^ and 60°, remains unanswered, and it is believed 
unansweraUe. Other objections may be found in the writii^ 
of Kirwan *, but it seems unnecessary to notice them. 

The luxsoant of the origin and cause of the trade-winds, given 
by "Dr HaUey, was characterized by D' Alembert as obscure. Kir- 
wan undertook to illustrate it, but does not appear to have been 
altogether sucoessfuL It seems to have been misunderstood by 
Play fair, by whom it is stated in the following terms :— " The 
eottse usually assigned for the trade^wind, is the constant motion 
* See Philosophical Magazine, voL xv. 
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toMcds the west of ^he spot to vbiqh thQ aun is vertical, and 
iKhtr^ oi oovam tbe rai«ra<^oa i&groatest This, it is auppcfed, 
^a«0 Akpg with it the w ftom the east. This, however, is by 

M$)i^y'!^ ^theory, as here represented^ verges sq dosely on the 
d)Siii?diaid ridiciAk»u% that we cannot, without doing injustice 
Ip :it9 ¥fcy acute and aijle author, accept of it as a correct esu 
bibitioa of his views, which recdve illustration from that part 
of his paper where he treats of the nionsoons, and in the aocu« 
rate conqeption of which we may dmve aid from a dii^jrum. 




Let L A M be a part of the equator, or of an adjacent poral* 
lei of latitude, the spectator b^ng on the north side of it. Let 
B I<7 A be the lower stratum of the atmosphere, three or four 
miles in thickness. Let the sun be vertical at A. The lower 
part of the column A C will be heated and expanded, and the 
portion B ^ lifted into the position ^C, undergoing at the ttimSe 
time a slight condensation f. The portion * C wiH tberefiare 
have a tendency to flow over into the columns on each side of'it. 
But it cannot flow in the direction C E, because the sun, mov- 
mg in the direction A C, at the rate of a thousand miles an hour, 
and carrying the point of the greatest heat -forward with ihe 
same velocity : before the part ^C has time to yield to the im- 
puJfM^ of elastidty and |^4vity, and flow into the cc^uinns west 
of Jt, they will themselves have beeoheated and expanded, and 
brought into the same condition with the column A C It can- 
i^ot $ow either north or south, or at least its tendency to escape 
in those ^^tions will be feeble, because all parts of the same 
Qievidian will be heatedatthe scunetime. There remains th^!^ 
fape only the dbection C D. But the sun having already passed 
over the columns on the eastern side of A C, and they being cooled 
* Outlines, vol. i. p. 307- t See remarks connected with Fig. 1- 
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by radiation, and condensed, and tf C being pressed on that side 
by a force less than its own elasticity, will expand itself, and 
create a current in that direction. The weight of A C being in 
this way diminished ; and that of the columns on the east dde of 
it increased, A C will rise, the air at the base of the columns east 
of it will flow in to supjdy its place, and a vortex be generated, 
moving westward below, and eastward above. A new impulse 
being given during each successive passi^ of the sun over the 
meridian, a permanent east wind will be created *. 

Arguments will presently be adduced tending to render it 
probable that the motion of the air within the limits of the trade- 
winds is actually of the kind here represented. In the mean 
time, it may be remarked, the above applies to such parallels of 
latitude only as have the amount of heat communicated to the 
portions of air lying north and south of thein nearly the same^ 
or along which the point of greatest heat, or of a heat very little 
bdiow the greatest, may be supposed to travel from east to west. 
If the excess of the heat on one side be moderately increased, 
the plane of the vortex will be inclined in that direction ; but 
if the excess become considerable as through the greatest part 
of the temperate zone, the equilibrium will be establislied in a 
totally di£Perent way. Thus, with regard to the United States» 
the point of the greatest heat first passes south of us, and an im- 
pulse is ^ven to the under strata of the atmosphere in that di- 
rection, and when some time afterwards the columns in the meri- 
dians west of us come to be expanded, the air that should have 
supplied the eastern or trade- wind having passed off towards the 
equator, the upper or western current descends to the earth 
creating. a westerly wind, or rather by the composition of mo- 

* The Abbe Mann notices tbiis expansion of tbe lower strata of tbe atmo» 
sphere, which he denominates a heat tide, in a paper copied into the Philoso- 
phical Magazine for November 1799, but does not trace its effects in the ge- 
neration of winds. It has this in common with the tide, that It accompanies 
the sun in his journey westward ; but, in regard to its cause, effects, ;and 
the manner in which the equilibrium that has been disturbed by it is restored, 
it differs entirely. I have to regret that it lias not been in my power^to con- 
sult D'Alembert's ^ Researches surles Causes general des Yents,** of which, 
however, Play&ir •bserves, that it is more remarkable for the resource and 
ingenuity it displays in the management of the calculus, than for the physi- 
cal conclusions to which it leads. 
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tions in consequence of its mingling with the current that is pro- 
ceeding southward, a northwest wind, which may be regarded 
as the natural wind of the parts of the globe lyii^ on the north 
side of the equator beyond the 80th parallel. The same reason- 
ing applies to the other hemisphere. As, however, the natural 
and gentle flow of the air in this direction is interrupted by 
evapOTation, condensation, and other causes, the result is simply 
a predominance in those latitudes of winds from the west, and 
the direction of the pole over those from the opposite quarters. 

Two different causes, therefore, must exert an influence in 
the production of the trade-winds. One is the. permanent eleva- 
tion of the temperature of the parallels lying near the equator 
over those more remote from it Its action is indirect and most 
energetic in the northern parts of the temperate zone. The 
other is the diurnal increase of the temperature of the earth in 
all latitudes, in consequence of the passage of the sun over the 
meridian. Its action is direct within the limits of the trades. 
That it is adequate to the creation of a considerable wind is 
proved by tiie fact, that it is upon this that the other or perma<« 
nent temperature depends, and that it is what determines the ex- 
istence of two winds ; the land and sea breezes blowing in oppo- 
ate directions every twenty-four hours, fiy attending to the phe- 
nomena of the trade-winds in different parts of the globe, we may 
form a tolerable conjecture respecting the one of the two causes 
which must be supposed to exert a predominant influence in the 
production of the total effect. In the immediate neighbourhood 
of the equator, or at a small distance on the north side of it, 
the cause assigned by Halley, acts almost by itself, and the 
wind prevailing there appears to be from the east, but much 
less constant and violent than at some distance on either side. 
At those greater distances the two causes conspire, and a com- 
mensurate effect is observed. It is there that the trade-winds 
rush onwards with the greatest velocity. Between the latitudes 
of 80° and 60°, the two causes act in opposition ; that assigned 
by Halley preyails, and there is a predominance of winds from 
the west 

That the trade-winds are in fact produced by a circulation 
within their own limits, carried on by vortices in which the 
motion is westward below, and eastward above, is rendered pro- 
bable by a number of separate considerations. _ , 
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(a) The definiteness of the boundaty by which the trade- 
winds are limited and separated fifom currents flowing in im 
opposite directionf, a6d thdt they commeiKe at oiice in full' vi- 
gour at that botindary, are circnmstariees of great wei^t. " Tbm 
in the northern Atlantic, from the same limits wbenee the north- 
east trade blows towards the equator, a south--west (or rather 
^est south-west) wind not uncommonly prevails in the c ontrar y 
direction. So in the scmthem Atlantic, from the limits of the 
soittlb«ast triade, the prevalent winds are nearly converse, (weSlr 
north-we^t). Now adverting to these winds blowing contrariwise 
from the same limiit, there is difficulty to conceive the ongfal 
of either trade, but as derived from upper strata of the atmo^- 
sphere, and if that source of supply at the commencement be ae^ 
knowledged, there is little ireasdn for rejecting it in the wmd^s 
subi^uent progress.*" This author, however, attributes the trader 
winds to the diminution of the air^s specific gravity by iitmbtp^- 
tiota of moisture.* 

(b) In the Sandwich Islands, the tfade-wind blows ftoti the 
northeast. Upon the summit of MoUna Eea, f in Hawaii, etfti* 
mated to be more than 18,000 feet in height, Mr Groodrii^h, 
in the month of April, found a wind from the south-iitrest f^^em- 
blitig the cold blustering winds of Mftrch, in New £ng]aiid|. 
On the Peak of Teneriffe, Hufnbotdt, Yon Bu^h, and others, 
have encountered a raging west wind which sc^u^y allowed 
Humboldt to kosphisftet. This was in summer. Iti^e whi- 
ter this west wind descends to the coast §. These fiuits "^ow 
that the currents of the upper atmosphere are strictly couiitlnp 
ctirrents, which carry eastwaf'd the air, the tradi^wiiidsiiave cur- 
ried westward. They do not se^m to be a mer& result of ftiotlati 

• Colebrooke's Meteorological observations in a voyage across the Atlantic 
in Brande's Journal, voL xiv. 

•f The height of this mouhtahi appears to be a matter of great ilnc^rtalntj. 
it Wdtild be interesting to know whether the isothermal lines ^onld filtrate 
It at the same height tliat they strike Ghimborazo. Oircumftteences ndglil \e 
mentioned which would have a tendency to depress, and others lutving a 
tendency to elevate them. In calculating its height from the condition of 
the mercury in the barometer on its summit, it is probable that the co« 
efllbient employed in Europe ivoiUd be found uiapplitable. 

t Sfee Sillimah's Journal, vol ix. p» 4. 

§ 6de Von Budb on the Climate of the Caniu^y Id^ds, In Edihbu^gh ftidU 
losophical Journal for July 1826. 
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of due air of tihe equatorial regions towards the pole, but of a gy- 
■isatory movemeiit in a yertioal plane* 

(e) On Momlay the 17tfa AprU ISI% the Souffirier mountain 
on the islMid of St Vincent, after having remained dormant for 
.more than a cemury, suddenly emitted a column of smoke, 
which continued to h^ease in magnitude and density until 
Thursday the SQth, when it was accompanied with an appear* 
ance of flames and eruption of lava. On Friday the 1st of 
May, the atmoqahere of Barbadoes was darkened by clouds of 
volcanic sand and ashes, which descended upon the island to the 
depth of nearly three quarters of an inch. Barbadoes lies at 
the distance of from 90 to 100 miles east of St Vincent, and 
Ibe trade-winds bbw so directly and violently from the former 
towards the htter island, that a passage from St Vincent to 
Barbadoes can be effiacted only by making a circuit of many 
bundred miles. Von Buch remarks, that <' by this striking 
occunrence, the returning current in the upper regions was prov« 
^, and with it the theory of the tpade-winds, for which we are 
indebted to Hadley, was become something more than coi^ecture. 

It places the existence of the upper current beyond the reach 
fif a doubt, but lends probability to the thecnry of Halley rather 
than to that of Hadley, ndiich last supposes the upp^ current 
to be directed from the equator towards the pedes. In the pre- 
ip^oU insta&ce its course was due east. It-is well known that the 
nnder onvfeai m deflected from its course by islands and prelect- 
ing sbcires, but it is not easy to see why Hadley^s upper current 
should be similarly affi^cled. I cannot help suspecting that a 
vofft^ bad estaUished itself with one extremity on Barbadoes, 
and the pther on St Vincent, and that the ashes were whirled 
into the ur at the latter or western extremity, and brought down 
to the surface at the eastarn *• 

(d) '^ On the western coasts of both continents, a wind from 
the west pffevmls." f This passage is quoted from a work which, 
along with much valuable matter, contmns a share of incondu- 
nve argument from facts incorrectly stated. These westerly 
winds are created by a cause, having a dose resemblance to that 
to which the trade- winds are ^spribed by Halley. They are un- 

* See for the above £ict8 Von Buch, in Ipc cit. and Philosophical Maga- 
zine^ ToL ix. 
t Baniell*s Meteorological Essays. ^ I 
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questionably movements of the air in vortices revolving eastward 
below, and westward above*.* Their existence proves nothing 
absolutely, but lends a degree of probability to the accuracy of the 
views advanced in this paper. Why may not the eastern and 
western, or trade^winds, resemble each other in thdr causes, €i- 
fects, and all the circumstances of their progress ? 

(ej The coolness and freshness of the air, within the limits 
of the trades, so much exceeding what might be expected from 
the latitude, is a proof that it is affected by currents flowing down 
from above, and altogether incompatible with the idea that they 
are ground currents, of which the cold returning upper current 
flows off towards the poles. 

*^ Nothing equals the beauty and mildness of the equinoctial 
region on the ocean -f*."^ ^^ In these winds there is something so 
exhilarating that one with difficulty believes so much vapour ex- 
ists as the hygrometer indicates ^."^ " The climate of these 
(the Sandwich islands) is far more oool than might be supposed, 
judging from their latitude§.^ He attributes the drcumstance 
to the prevalence of the north-east trade- winds. 

fj*) The unfrequenc^ of rain within the limits of the trades 
is another proof of the mixture of the upper and lower strata 
of the air, by ascending and descending currents. Bain is pro- 
duced by the sudden mixture of the air of very different tern- 
peratures charged with moisture, effected, as there is good reason 
to believe, by the establishment of a vortex or horizontal whirl- 
wind upon the spot where it falls ; but the trade-winds, keeping 
up a constant circulation and intermixture of the upper and lower 
strata, there is no opportunity for those sudden changes which 
produce rain. In accordance with what is here stated, it is ob- 
served that such tracts of the intertropical ocean, as from any 
cause are not swept by the regular trade-winds, are subject to 
violent rain storms, accompanied by h'ghtning and wind. So long 
as the monsoons blow regularly in either direction, the same effect 
is produced by them in the same way as by the trade-*winds, but 
the period of their change is characterized by most violent storms. 

* See an Account of the Land and Sea Breezes. 

t Humboldt ; see also his remarks on the temperature of the air, which 
are too long to be extracted. 
:|: Caldcleugh*s Observations in Brazil and on the ^uator. 
§ Stewart's Journal. p ooalr> 
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The causes assigned by Daniell for the^unfrequency of rain with* 
in the limits of the trades, are strange and unsatisfactory. He re- 
marks, first, that it being then only that the aqueous vapour at- 
tains its highest elasticity, and rises into the upper current of 
the atmosphere, it must flow off along with the equatorial wiod 
into the temperate zones on either hand. Grant that it is so, 
we may answer; the language im^Jies what is known to be a 
fact ; that there is no deficiency of vapour within the Iknits of 
the trades ; that the whole tract is in truth a great ocean of va- 
pour ; why is it not precipitated ? why is there so little rain ? 
Because, says the authcHr, ^^ the temperature being remarkably 
steady, seldom varying more than two or three degrees, precipi- 
•tation can but seldom occur.^ But why this steadiness of tem- 
perature? Precipitatiop, evaporation, heat and cold, stand to 
each other in relation of cause and effect, which produce and 
reproduce each other in endless succession. Why are there not 
within the limits of the trades, the vicissitudes of the r^ons 
beyond ? To say that precipitation seldom occurs there, because 
the temperature is remarkably steady, is very little more than 
reasoning in a circle. 

ig) ^^ s^^ ^ witness in the appearance described in the 
following extract from Humboldt^s account of his voyage across 
the Atlantic in 17999 the efiects of a succession of vc»*tice8 mov- 
ing westward over the ocean, creating a cloud by a mixture of 
the upper and lower strata of the atmosphere, and a breeze, by 
which the vessel was for a short time driven rapidly forward, 
and then subsiding into a calm. 

<^ The wind fell gradually the farther we removed from the 
African'coast ; it was sometimes smooth water for several hours, 
and these short calms were regularly interrupted by electrical 
phenomena. Black thick clouds, with strong outlines, rose out 
in the east, and it seems as if a squall would have forced us to 
hand our top-sails ; but the breeze freshened anew, there fell a 
few large drops of rain, and the storm was dispersed without 
our hearing any thunder.*** — It is by means of these squalls, 
which alternate with dead calms, that the passage from the 
Canary Islands to the Antilles or southern coasts of America, 
is made in the month of June and July*. 

• Personal Narrative, voL ii p. & 
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QA&t»ffmem^ai less i«d|^ s%ht be addkd 1» like above, 
Jbttt if these £ni nf prcdiiic^g cMmtion, I have no gceat hp|^ 
tbar tfaeothsm wvuild be fegwrded a&salisSEWtory, and shall theve- 
fore^eniil; tfaflm. These vcHftices nay be sapposed to. he eUh^ 
vMicmmry or monreaUe, re|plar or irregiibir^ few in mmber^ 
jmd haviiig thehr horiaaatal miaeh giseater than their Y^rtieal 
'diainetel:, or auoieicMis, and rotting in rapud sneeession acreas 
the ooean. The points where there is^Aer a ranismii c^ ihe 
iMi!eeee^-0r a cahn, wiU of course mark the separation of an iiV- 
diyidual from that winch succeeds it. 

The dieorj here adToeated requires the prevalence ta tk^ 
latitude of the United States, of a westerly, or rather m»rtb weat- 
eriy wind, procaeeding from the higher regions of the atmosphere 
That westerly winds predominate over the easterly in both he- 
mispheres, between the SOth and 6Qth parallda, is shown in a 
pceoedtng page. That the north-west winds of the United States 
descend irom the h^er regions of the.atmoi^ere, ia proved 
fay President Dwight, with his usual ability, in a passage copied 
firom his travds, into thefith volume of this Journal, to which 
the reader is referred. The progress of sdendfic diaGOvery^ 
and especially the discovery of the iauuense power of radiation 
to cool the surface of the earth, has deprived some of his argu- 
ments, of a part of their value, but the weight and force of the 
greater number remain unimpaired. 



On the Navigation qf the Mar^mon or Anu^wns. By UeaL 
:H« liistaa Maw, R.. N.**^ In a Lett^ to Professor J amksok. 

Sib, 
I HAVE lately seen the abort but very interesting account of 
improvements in the navigation of the Mississippi contained in 
the number of your Journal for June. The picture of that 
river in the year 1808 is so admirably drawn, and .corresp<Hids 
so much with what is at present the case on the low^ part of 
the HaranoQ, that it made me feel somewhat imfsooifortiible 

* Lieut. Maw is author of the interesting work entitled, << Joupial of a 
jPassage from the Fadfic to the Atlantic, crossing the Andes in the Northern 
Provinces of Peru, and descending tibeSfaranon or Amasons.*' 
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whiht readiiig, fthffost fkneyin^ wywM emhmkei od hmd die 
river-craft b^:ween the Rb Negro ftod Fum. 

What is now the stttCe of (Sdimiianieaimus kc on the IfiMi». 
sippi might, in the course of a fcw yeats, be effected on A» Ma- 
ranon. I have visited professionally the East and Wett In* 
dies, and the countries on the Pacific, and a strange sut of for- 
tiAie, added to a sense of duty and desire of distinction, broi^t 
me down the Maranon from its sources to its mdoth. Ffimi 
what I have seen, I do not hefltate to say that the c uuutri e g 
through which the Maranon runs, especially the immeme pRV 
vince or region of Para, are naturally the richest in the world 
in vegetable productions. In descending the river, and before 
reaching the Bio Negro, we landed daily to cook. Sufficient room 
could scarcely be got for makmg the fires, without dearing 
away plants, in general valuable in commerce, for instance co« 
ecu, various dye plants, sarsaparilla, indigo, vanilla, spice plants, 
and many others, the properties cf which are stiH unknown ; 
and it is almost needless to say, that coffee, sugar, and other 
tropical productkms, not excluding cotton, might be cultivated 
to any extent 

Thdre is at present no steam-eommunication on theHfanmon, 
and it appears extraordinary that a country naturally so richj 
and afibrc^ng such facilities for communication, riiould be the 
last to be made available. During the time that Brazil, Hke the 
Spanish provinces, was kept in a state of blockade, and pro. 
hibited from European communication, the British Government 
are said tb have avoided pushing communications which the con*- 
nectk>n between Great Britain and Portugal might posslbtyfaate 
Enabled them to form, up the Maranon, lest a road should also be 
opmed for other nations. Now tbat the country is comperativety 
thrown open, it is neglected by England, whilst France and tihe 
United States reap theprindpal benefit. If, however, the West 
India islandera were to fulfil the threats they hold out, of Vpa- 
rating from the British Government, it would fsnon be found Ihat 
they would be nndersokl and BUperseded by produce from these 
rc^ons, for it in undoubtedly the protection and advantages given 
to West India produce that at present enables them to oom- 
pete; and, althou^ <be proprietcm of West India estates would, 
in mA a case, dntainly solfcr, it is perbaps^ qucBticn wfaether 
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the demand for and consumption of British manufactures woiild 
not be increased by the market that would be created, whilst 
what has hitherto been termed ^^ Colonial produce^ would be 
obtained at a cheaper rate in England, and West India slavery 
would cease. 

There are, however, other productions in these regions than 
those the West India Islands can furnish, as was proved by the 
establishment of the British factory in Portugal, durmg the 
zenith of West India influence, and in the time of the slave- 
trade, and which was principally for the purpose of oonimuni- 
cating with Brazil. 

The most immediate point for the consideration of England 
in r^ard to these regions appears to be, whether she will en- 
deavour to avail herself of a polrtion of the advantages which a 
communication may afford, or will leave them entirely to others. 
I am aware that the failure of many speculations in South 
America, owing partly to false grounds of establishment, and 
partly to mismanagement and over expenditure, has givieh a 
check to the formation of companies ; but I nevertheless believe 
that if a company were formed, to open a steam-communication 
up the Maranon, it would, with proper management, both pay 
the shareholders, and prove highly benefidal to the country, 
whilst it would tend to extend the commercial relations to Great 
Britain, by opening new markets for her manufactures. 

Let it not be supposed that what I how state proceeds from 
interested motives. It would, I confess, be an object worthy 
of any man^s ambition to lead the first steam-vessel up the 
Maranon, and thereby contribute to the development land im- 
provement of such a country. It is a feat that will be related 
in history, and handed down to posterity. I am not without 
amlntion, but I have already had more than enough of South 
America, having inciured risks, and expended health and pro- 
perty to meet but a sorry return. Still, I repeat^ that the re- 
^ns of the Maranon possess immense commercial resources, 
and should other persons choose to avail themselves of such 
advantages, I offer them the information I obtained in the 
country. ' j ^ r 

Should a company be formed for the purpose of opening a. 
steam-communication up the Maranon, it would be. necessary. 
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in the first instance, to obtain the sanction of, and perhaps a 
charter from, the government of the country. The company 
should, I think, consist partly of natives. The spirit of monopoli- 
zation that has hitherto marked the general proceedings of Eu- 
ropeans in and, towards South America, and from which our 
own countrymen have not been altogether exempt, has, I con- 
ceive, been one very principal cause of the fiulures of many 
South American speculations. There are several persons re- 
sidaott in Para, who possess considerable property, and who, I 
think, would be far from objecting to become shareholders in 
such a company. By including them, it would not only be the 
most just and honourable mode of proceeding, but most likely 
to promote the interest of the company, as the natives would 
naturally apply the interest which they possess in the country, 
whilst they would derive the benefit of British or European 
capital and intelligence. 

At first two vessels might be sent out, of about a hundred 
or a hundred and fifty tons burden, to ply the Rio Negro and 
Para, a distance that is estimated at about twelve hundred 
miles. There would, I think, be employment sufficient for 
two such vessels at present, and as they improved the oommer- 
dal relations of the country, which in all probability they very 
soon would do, their places might be taken by vessels of a su- 
perior class, and these might be sent to feel their way up the 
higher Maranon or Rio Negro. 

The fewer Europeans ^nt out in the vessels the better, as 
they are expensive and unaccustomed to the climate and coun- 
try. Engineers would of course be required ; but there are per. 
sons* who are masters of s(Hne of the river-craft at Para, and 
who being to a certain extent pilots for the river, would be the 
best as. mates or pilots, or whatever else they m%ht be called, 
perhaps letting the engineer have charge of the vessel. The 
river-craft at present working on the lower parts of the Mara- 
non, have a sort of a house built above the deck, in which the 
men live, and in which part of the cargo being bulky but lights 
as for instance sarsaparilla, is stowed, and it would perhaps be 
well that something similar should be fitted to the steam-vessels, 
and taken out in frame, to be put up at Para. 

There is a bed of coal high up the country through which. 
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die Manaum miD», but not fit for use) so that lUkkflB oools ifene 
Mitt out, wood must be d^Ewndedon for fuel ; it is superabiMcU 
ant onfall part&^ the river^g banks, but as there is a ceitain a<»d 
which psoeeedafiom wood in bunding^ and whidi is liaUe to 
affK^t .the bcalors, it would peiiiaps beneoessary.that those pavts 
of the boilers exposed to the immediate action of the furnace 
ahoidd be stioog^r or tUcker. Wood has been, however, and is 
still, used in diflbrent parts of the world as fuel for steam vessels. 

There would not be difficulty bb to dqpth of water. I sounded 
down to the Brazilian frontier, beyond which I should not have 
been permitted, and fouqd that from St Joaquin de Omaguas, 
where there is a remarkable basin of still water, with & ta 18 
fathoms depths between two. currents, and which would form a 
fine haribour. Th^ne is water for vessels of almost any class. 
It would of course be necessary to keep dear of the sawyer&y 
&C. ; but as they have been avoided on the Mississippi, so Aey 
might, on the Maranon. 

It has been objected, and it is true, that there is at present 
scarcely any population above the Rio Negro ; districts are un^ 
occupied that might be taken possesi^on of by any one, provided 
the government of the country did not object, which they would 
scarcely be.likeiy to do, as it is the evident advantage of all go- 
vwnments to bring their territory into cultivation. There is, 
however, sufficient population to en^ploy two such vessels as I 
have mentioned below the Rio N^ro, and was a steam cob^ 
muni{»tion once opened I think there wouki be above. My 
reasims for thinking so, are : by mismanagement apd ill^reat- 
meat, ^e Indians have been drivenfrom> the banks of the Mara- 
DQii, where, from the advantages that were affiordediin obtaining 
food by catching fish, &c..they were fimwnrly.more numerous, 
into forests^ where they have probably decrciased in numbeis, 
aiid. become more savage. 

Europeans or Brazilians who have been educated, and who 
ean obtain the means of living in civilized countries, do not in 
ibe present state of these regions choose to be banished there. 
But let a steam communicadon ouce be opened, and the case 
will be altered ; merchants, and a superior class of settlers, will 
then know that they can not only send th^ produce, and receive 
TP^fpsJax suppUes, but if they please, can leave without dH&mky; 
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atder and a difibrent mode of |NPooeedlng wUl be estabfidied ; 
and tbe Indians, finding themselves dUSnrently treated, and ob^ 
l»iaing siipefior advantages, will come from the forests as thegr 
dkl in the time of the Jesuits. Moieofver, those mm employed 
in the tedious and inefficient nanrigatioa may Jbe employed in 
agmultore. 

I hame said that settlers ^might take possesoon o{ districis^ 
piEviviAsd the government wbidi claims dominion did not object 
Mo 'penion will, I fancy, contsadict this. Nerertheless, as par- 
Scalar jEEMTts are moresatisfiaotory than general statements, I shall 
give an example. 

On our way down the Macanon, and about 1500 miles above 
Ptoa,. we visited a lake called Prixelana, the fishJake; its waters 
were dear and dark, and abounded with fish, whence it derived 
itsname. It was about a league in length, and half a league 
aioDess, communicating with the Maranon by a navigable* chan- 
nel, about three quarters of a. mile long, and 60 cur 70 yards 
broad. The banks were high and healthy, and were not much 
tveul^ed by musquitoes. This district had been taken postes- 
sbn of about thece years before, by a fiunily who were living 
mueh in the style of tfaepatriarclis. The &kh» iras a fine, 
. stout, healthy looking person, of about fifty yeans of age ; there 
were numerous children, of various ages and sizes, all of whom 
af^peared healthy, and were remarkaUy handsome. The eldest 
daughter was married to a Portuguese, who had got up the 
river, and was settled on the opposite side of the lake, but who 
did not appear' equal- to his father4n.law. The. old man gave a 
fiivourable account of his- position during the time he and hisfa^ 
Bsily bad been settled there ; they had cleared away considecable 
spaoea of ground, and bad cultivated maadiooa, a root used^in* 
stead of bread, coflbe, tobacco, cotton, and latterly indigo, which 
they iateiided to manaufacture. Finding their cirsumstanoes im<r 
prove, • they were building a house on rather a. ka*ge soak, ^ hav- 
ing a st0re at one end, a ]^t&rm for drying cotton, cocoa, and 
coflfee at the other, and a thatdied veranda. in front. ^Wfaennot 
employed in their {dantations, they went into the woods to ool- 
leet wiid oocoa, which is considered b^ter than that raised by 
eidtivation, sarsaparilla, &c. 
It nnist not, however, be supposed, that this family had 
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hieid no difficulties to encounter. No country, ^however ricfr, 
is brought from a state of nature into cultiiration mthout 
overcoming difficulties, a point that appears not to have be^ 
sufficiently considered by settlers in general, and especialfy by 
English settlers, the consequences of which have been disaj^xHut- 
ment, and sometimes destruction. His family had been fortu- 
nate in the choice of their position, and tliere are undoubtedly 
numerous positions in those regions, that might be brought into 
cultivation, with less difficulty than in most other countries, and, 
in a lucrative point of view, would repay exertions better. . But 
still there are difficulties. Musquitoes, ants, and other insects^ 
are in general troublesome ; wild beasts, reptiles, and alligators, 
have to be destroyed, although, upon the whole, they are not so 
dangerous as they are generally supposed to be. The rains du- 
ring a particular season are very heavy, and there are not the 
same conveniencies of communication as in old civilized coun* 
tries, although the water communication of the Maranon audits 
tributaries a£Pords great facility. 

It is not impossible, and perhaps not improbable, that the pro^ 
vinces of Maranon and Para may separate from the rest of Bra- 
zil. Previous to the Boyal family going over from Portugal, these 
provinces had a separate governOT-general, owing to the distance 
and difficulty of communication between them and Bio Janeiro^ 
which indeed amounts to a barrier. Wheu we were in the 
country, one of the principal persons we met, remarked,, that the 
province of Para was large enough to form an empire, or have 
a government of its own. In point of extent, such is certainly 
the case, but the province of Para is at present far behind in po- 
pulation and civilization. Was it not for the jealousy which un- 
fortunately for both parties has sprung up between the Portu- 
guese and Brazilians, Portugal and Para might still derive mu- 
tual advantages from communication. There is room enough 
in the immense unappropriated regions of Para for all the Por- 
tuguese in Europe to locate themselves, without injury or incon- 
venience to the present inhabitants. Europeans must, however^ 
remember that the South Americans will no longer submit to 
the arbitrary domineering measures that have been exercised to- 
wards them. The title of ^^ Mea branoo"" is indeed still con- 
ffldered too much an authority for exercising outrages on those 

2 
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who do not possess it, but a South American is now no longer 
fiahamed of owning his country. 

Perhaps, upon the whole, the animosity that exists between 
^e Brazilians and Portuguese is not so vehement in theprovinoe 
0f Para as in other parts of Brazil. 

' I cannot close this paper without remarking,, that on my re^ 
Iturn from my expedition down the Maranon, I presented near- 
ly: fifty spedmens of natural productions, &c. to the Adelphi 
Society of Arts, Manufactures and Commerce. They were, it 
is true, little more than rubbish, when viewed in any other Ught 
than that of specimens, but they were specimens, and as such 
had been collected by me with no small trouble. Whether the 
Addf^i Society have examined them, they can themselves best 
fitate ; whether my specimens from the Maranon were beneath 
their notice, subsequent events will probably proves They have 
been civil, and have bestowed upon me one of their silver 
inedals, for what they are pleased to call a ^^ pigment ;"" but 
^hen I last inquired, several of the specimens of natural produc* 
^ions were said to be stiU " unknown." — ^Your obedient servant, 
H. Lister Maw, Lieutefumt R. N. 

' ATHSKiBirM, LOVBON, 

September 24. 1831, 



Remarks on Thermal S^nings, and their Connexion mth Vol- 
canoa. By Chablbs Daubieny, M. D. F. R. S., Professor 
of Chemistry in the University of Oxford Commumcated 
by the Author. 

JJuBiKO my residence at €reneva in ISSO^ I communicated to 
the Natural History Society of that city, which had done me 
the honour to enrol me amongst its members, a brief statement 
of some observations which I had at different times made, re- 
i^pecting the disengagement of azotic gas from various warm, 
springs. 

Although the memoir alluded to has since been inserted ia 
tbeBiUiothequeUniverselle, and has fvom thence found its way 
into Bou^^s Journal de Geologie, yet, as no notice has been ta- 

OCTOBBK— BECEMBEB 1831. J> 
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ken of it in ny.Britiah Periodical^ and as the c<niclusiom to 
which it leads seem intimately cGnnnecfeed with some former im 
quiries of my own, .which, though of a different descripti<»}^ ]|ad 
reference, neyerthdess, to the subject here under consideratioii, 
I shall make no apology for embodying the substance of this 
eommnmoaidon, together with the results of the latter inquiry^ 
in the following remarks on the genend relaticHi subsisting be* 
tween the phenomena of thermal waters and those of volcanos. . 

In the trestise wbtoh I published on the latter subject iui 
189^ ^, my attention was principally confined to phenomena al^ 
tributed, as it were, by universal consent^ to the agency of vdk 
eanos; so that,^ in attempting to account for their operatipps, \ 
kept feir the most part out of sight those effects, f^Hiceming the 
origin of whidi a difference of cpinion might obtttn. 

I therefore excluded from my consideration the phenomena o£ 
warm springs^ not having, at that time collected sufBdent data 
to satisfy myself, whether they ought, generally speaking to 
be attributed to the same deep*seated cause, as that which wa^ 
supposed to occasion the erupticms of a burning mountun. 

Feeling, however, that my undertaking.must be considered 
incomplete, until the question as to hot springs had been sfet at 
rest, I have at intervals employed myself, ever since the publi- 
cation of the volume alluded to, in collecting facts, either from 
personal observation, or the researches of others, calculated to* 
throw light . upon the natural histcNry of the latter* Of these in* 
quiries, the results most connected with the question here al- 
luded to may be divided into two heads : the former baring re- 
ference to the physical and geolo^cal position of thermal wa-' 
ters; the latter to the gaseous products which acoonqfiany tbenii 
And whilst the former, by associating their exahed temperatare. 
with the general cause of subterranean movements, serves to 
give a degree of extension to volcanic operations throughout the: 
globe, which we should otherwi^ be little disposed to admit, 
the latter lends, if I mistake npt, an additional testimony in fiaki 
vour of that mode of accounting for their existence, which^ in 
the treatise aDuded to, I have attempted to confirm, by s/he^- 

• Description of Active and Extinct Volcanos. London^ 1826- 
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ibg htm ootnpletely all the phenomena that accompany the Afi 
Herent stBg€S of an eruption, or which are consequent^ upon it^ 
may be explained on the principles of the theory which I have 
therein adopted. 

If we examine the geological position of the thermal springs 
mo9t accurately known to U6» they wiU be found situated, for 
the most part, in one of three positions ; either hi the vicinity of 
active or extinct volcanos ; or, secondly, in the neighbourhood of 
some one of those chains of mountains, which, according to a 
prevailing theory *, have been uplifted by some vic^nt action, 
which took place undei*neath them since their materials were 
originally deposited ; or^ thirdly, in some position, which, though 
roaote from any of these leading systems of elevation, exhibits, 
either in its individual aspect, or in the general configuration of 
the surrounding country, marks of certain physical convulfflons^ 
Some, indeed, of these warm springs are so placed, as to com- 
bine all these three conditions, and many more unite in them- 
selves both the second and third ; but, without pausing to esti- 
im^e the force of that accumulation of evidence which in these 
cases is afforded, I shall merely give some examples of springs . 
met with in these different positions, and consider how far we 
^all be justified in assigning to each class a volcanic origin. 

The first of these, indeed, need not detain us long, for it is 
wdl known, that every system of volcanos with which we are ac- 
quainted' has its range of hot springs contiguous, and that* not 
enly Vesuvius and Hecla, which are in an active condition,* 
evitKse in this manner an unceasing energy, even during the pe- 
riods of their Apparent intermittence, but that the volcanos of 
Hungary^ or of Bohemia, which, from a time anterior to all hia- 
tocy bav6 appeared to be dormailt, still retain these indications' 
of emtinued vitality. Neither Can it be doubted that the cause,' 
which maintains ^ temperature of* these springs at present, is 
the same as that which gave birth to their eruptions primarily ; 
forthei^ is not a more unbroken title of connexion between the 
active volcanos still existing in Sicily and in Campania, and the- 
extinct ones recognised in France and Hungary, than that 

• See Mons» Elie de Beaumont's Recherches sur les Revolutions, &c. 
Annales dea Sciences Nat. 

D 2 
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which may be traced from the Geysers of Iceland, to the nearly 
boiling waters connected with that dormant volcanic action^ 
which we observe in some spots in the neighbourhood of Na-^ 
pies, and from thence, again, to those of somewhat more mode^ 
rate temperature, which issue from the tracbytic and other ig- 
nigenous rocks of Mont Dor in Auvergne, or of Glasshutte near 
Schemnitz. In such cases as these, the combined weight of evi^ 
dence derived from their temperature, their geol<^cal position^ 
and the nature of their gaseous products, appears almost irre*. 
^istibly to establish a volcanic origin. 

I proceed,, then, to the second class of hot springs,, those con* 
aected with ridges or chains of mountains, which are generally, 
regarded as produced, in consequence of the strata composing 
tl^m having been lifted up into their present highly inclined 
position, from one more nearly approaching to an horiacHital one,.- 
by some cause acting from beneath. 

Perhaps there is no chain which affords a fairer illustratiob 
of this class of springs, than the Pyrenees, these mountains 
being, along the whole extent of their northern declivity, ac- 
companied by a succession of thermal waters, which from their 
supposed medicinal virtues have long attracted attention. 

Now, if we assume the elevation-theory as applicable to this 
system of mountains, we might expect to trace a continuance of 
that volcanic action, which originally produced these effects, any 
where within the limits of the chain, where the valleys had been 
excavated to a depth sufliciently great to bring us nearly into 
contact with the central granite, or, more correctly speaking, the 
radius over which the force in question had been exerted in its 
greatest intensity. Hence we might reasonably look for hot 
springs even at a distance from the axis of the chain, in gorges 
cut to a great depth through the strata ; whilst, near the axM^. 
we should be prepared to meet with them bursting out occa- 
sionally even at a considerable elevation. Thus the distance of 
Bagneres di Bigorre from the axis of the chun does not prevent, 
the occurrence of thermal waters, in this locality, the valley from, 
which they issue being at a low level ; neither does the elevation of 
Barege occasion its springs to come out cold, because, from its 
situation near the centre of the chain, the source of the heat may. 
be presumed to lie almost immediately undemeath it. 
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Nevertheless the occurrence of hot springs is rendered more 
probable where both these conditions concur; and hence we 
shall generally find, that in mountainous tracts they are placed 
in gorges which lie at a comparatively low elevation. Thus M. 
Delarive has observed in the Alps, that the hot baths of St Ger- 
vois are situated exactly on the spot which, of all others, com- 
bines most completely the conditions, of approaching in the ncar« 
est d^ree to the centre of the chain, and being at the same time 
least elevated above the level of the ocean. 

Another very probable position for a thermal spring is near 
the line, at which the elevation of a chain of mountains appears 
to have commenced. Thus the springs of Dax, in the Depart- 
ment des Landes, of Oleron near Pau, of Capvern near Ba- 
gneres, of Encausse near St Gaudens, &c« occur near the line 
at which the mountains of the Pyrenees begin to rise from the 
plain, the boundary, as it were, between the rocks that have 
been uplifted, and those that were subsequently deposited. 

It is remarkable, that the hot spring of Aix, in Province, 
gushes out just about the point at which the line of elevation 
belonging to the Pyrenees would be intersected by another line 
that should represent the elevation of the Dauphiny Alps,— a 
position in which the chances of volcanic agency manifesting it- 
self aure of course doubled. The contiguity, also, of the baths of 
Aix to some remarkable dislocations of the strata has been al- 
ready pointed out by Messrs Murcbison and Lyell, in th^r 
memoir on the fresh- water formations of that district *, so that 
here the third condition laid down as favourable to the appear* 
ance of thermal waters concurs with the second. 

The particular circumstances connected with the geological 
poation of many thermal waters in Rousillon seemed also, so far 
as I could judge from the cursory attention I was able to bestow 
upon them last autumn, calculated to confirm that opinion of 
thdr volcanic origin, which their general position, near the base 
of an elevated chain of mountains, suggested. In several cases, 
as at A^eth, Rennes, and Campagne, a change of dip seemed to 
occur just where the springs burst out, coupled, in the case of 
AleUi, with the fact of the gorge, through which the river Aude 
passes just before it reaches the locality of the spring, being 



' Edinburgh New Philosophical Journal, No. 21. 
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highly abrupt, and placed at right angles to the general' direc- 
lion of the valleys contiguous ; circumstances which, taken to« 
gether, suggest the idea of violent action having occurred in the 
vicinity of this spring. 

At St Paul de Fenouilhedes, on the road from Carcassone to 
Perpignan, near the town of Gaudies, a warm spring, having the 
temperature of 82^ Reaumur, gushes out from the bottom of a 
vertical cleft or fissure in the range of hills which bound the 
valley to the west. It is evident, both from the extreme narrow- 
ness and depth of this cleft, that water has not occasioned it ; 
and the appearance of the rocks on either side shews that they 
have been acted upon by vir)lence. At a little distance both to 
the north and south of the spot at which the cleft occurs, the 
limestone rock capping the ridge pursues an almost horizontal 
direction, and a series of schistous strata, consisting of gritstones 
and marls, is seen underneath it, occupying nearly the same 
level for a considerable extent. But the calcareous rock just 
uientioned, when it ap{M*oaches the cleft on either side, suddenly 
rinks downwards so far, ttiat the subjacent schists in consequence 
altogether disappear, and the limestcme is brought down to the 
lowest level of the valley ; thus demonstrating, that the formation 
of the fissure was accompanied by a very considerable dislocation 
of the strata in which it occurs. (Vide PL III. Fig. 2.) 

It may be asked, whether, besides that genial suspicion of 
volcanic agency which many geologists are apt to entertain in 
the case of all uplifted chains of mountains, there are any phe- 
nomena observable in the Pyrenees which particularly point to the 
operation of the same cause ? To this it may be replied, that on 
the Spanish side, the extinct volcanos of Ollot in Catalonia, and 
on the French, those that occur at Agde, near Montpellier, and 
in various parts of the Cevennes, seem connected With the same 
system of causes. 

Earthquakes also, according to M. Palassou*, are frequent 
in all parts of this chains though most destructive on the Spa- 
nish side, where, it is to be observed, hot s{Hrings are rare. 
Nevertheless, even at Bagneres de Bigorre, several houses were 
thrown down by an earthquake that occurred in 1660, at which 

• Nouvelles Memoires pour servir k THistoire Naturelle des Pyrenees. 
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time the hot springs became suddenly cold. It has been re-^ 
narked, that the earthquake which was experienced on the SSth 
of May 1750, had for its central point the neighbourhood of the 
Pyrenees ; for nowhere were its shocks so violent, or the damage 
occasioned hj it so considerable, as in that chain, especially in 
the valley of Lavedar. The village, in which occurs the ther- 
mal spring called Eaua chaudes^ seems particularly exposed to 
this visitation. In the case of the most recent of these earth- 
quakes, that of the £^ of May 1814, it has been remarked that 
the direction of the shock was nearly parallel to that of the chain 
itself. 

The c(Hi9titution of the thermal waters of the Pyrenees is such 
as to confirm the idea of their being connected with volcanic ope- 
rations. It will be seen by reference to my Description of Vol* 
canos, page 376, that the gases resulting from the operations 
which occasion them, are muriatic acid, sulphurous acid, sul- 
phuretted hydrogen, carbonic acid, and nitrogen ; but that of 
these, muriatic acid and sulphurous add are chiefly emitted 
during a period of vigorous action, whilst sulphuretted hydrogen, 
carbonic acid, and nitrogen, generally make their appearance 
when the process is in a more dormant condition. Now it is 
important to observe, that, according to Longchamp, a chemist 
expressly appointed by the late government of France to exa* 
mine the mineral waters of that kingdom, azotic gas is disen* 
gaged, dften very abundantly, from every thermal water found in 
or near the Pyrenees, and that sulphuretted hydrogen, though of 
tdste occurrence at the foot of these mountains, is almost univer* 
sally present in the hot springs that make their appearance near 
the axis of the chain. 

The local position, therefore, no less than the gaseous con- 
tents, of most thermal waters in the Pyrenees, tend to confirm 
the o[nmon, which their occurring at the foot, and in the bosom^ 
of an uplifted chain of mountains would of itself lead us to eiu 
tertain; for although the cause of the elevation of extensive 
tsacts of country partakes of the uncertainty, belonging more or 
less to all those effects, which have never been witnessed during 
the period of their accomplishment, yet when we perceive that 
the moat analogous phenomena of which we have any experience 
are attributable to earthquakes-*-themselves volcanic phenomena^ 
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— and that the forces seen in operation during a volcanic erup* 
tion are such as, if developed on a larger scale, would be fully 
adequate to produce such results, we cannot but regard it as 
most philosophical to look upon the elevation of these chains as 
the effects of those ^ame forces, which give rise to volcanos in the 
present day. 

The same kind of reasoning, wluch has been applied to the 
springs of the Pyrenees, might be extended to others similarly 
circumstanced, as to many at the foot of the Alps, those near 
the Riesengebirge in Silesia, and perhaps those described at the 
foot of the Caucasus. 

There are, however, many hot springe in various parts of the 
globe, which lie too remote from any of these great systems of 
elevation, to be attributed with any degree of probability to 
such a cause. 

Those of Bath, Clifton, and Buxton, are promiiient instances 
of this kind, and the apparent absence of any indications of vol- 
canic agency of a recent date in their neighbourhood, led me, in 
my work on Volcanos (p. S63), to conclude, that their heat 
must be accounted for by other causes of a more local nature. . 

A farther examination has ance, however, convinced me, that 
in many of these instances also, the spots in which they are found 
exhibit proofs of violent convulsions having, at some period or 
other, taken place in their ivicinity. 

Now if such a conclusion can be borne out in a great ma|ori. 
ty of case^ it would seem hardly consistent with sound reason* 
ing, to assign to this dass of springs a different origin from that 
which we have been led to attribute to those found in the two 
former kinds of situation. 

A good illustration of this is supplied us by the spot, whence 
issue the hot waters of Carlsbad in Bohemia. These are de- 
scribed by a very .judicious observer. Von Hoff, as issuing from 
the bottom of a narrow glen, which several circumstances would 
incline us to attribute to the effects of some great natural con- 
vulsion, rather than to the operation of ordinary causes. ThuS| 
although the direction of the defile in which the hot springs oc- 
cur is from east to west, yet the valleys into which it opens at 
either extremity run from north to south ; so that there seems an 
«equal difficulty in referring it to the agency of any'mighty mass 
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6f waters, such as that by which the contiguous rocks may have 
been affected, as to the more gradual working of the stream^ 
which at present traverises it in its way from the upper to the 
lower longitudinal valley just mentioned. The extreme nar- 
rowness of the glen itself, which in some places does not exceed 
150 feet, and the greater abruptness of the rocks by which it is 
flanked, than of those found elsewhere in the same ndghbour-* 
hood, are facts, which tend to separate its origin from that which 
we should assign to the generality of the contiguous valleys, and 
which speak strongly in hehalf of our considering it as occasion^ 
ed by some sudden vicdence. 

The nature of the rocks themselves also favours the same con- 
duston. High up on either side of the vaUey, they are com- 
posed of granite, but towards its bottom, wherever the nature 
of the substratum is not concealed by the calc- sinter which the 
springs at the present time deposit, they are found to conrist of 
breccia, made up of fragments of the granitic rock, cemented by 
infiltrations of siliceous or calcareous matter. As this breccia 
is not found elsewhere, we have strong reason for supposing the 
material of which it is made up, to have been torn from the 
granitic rocks adjacent, at the very time when this fissure was 
occasioned. The alteration observed in the nature of the 
cementing ingredients, is connstent with what we observe in hot 
springs of unquestionable volcanic origin, in which it is found, 
that stlex is held in solution when the action is recent and ener- 
getic, but gradually gives place to calcareous impregnations as 
the latter becomes more languid. 

Still more remarkable is the gorge out of which gushes the 
hot spring of Pfefiers in the Grisons, a fissure, says Ebel, 
from 400 to 664 feet in depth, so perpendicular, that the pto-^ 
vidons required for the inmates of the bath are lowered from 
ropes attached to the summit of the cliff, and so narrow, that' 
the rocks in some places touch overhead, and nowhere perhaps 
are more than thirty feet apart. M. Ebel remarks, with reason, 
that such a phenomenon cannot be attributed to the river which 
HOW flows through the glen, but accounts for it by the action of 
some larger body of water that once swept over the country,— -a 
poation in my judgment just as untenable. The only possible 
explanation of such a phenomenon is to be found in some convuU 

Digitized by VjOOQ IC 



58 BrBaiabeofonTkeirmalSprmesy 

gjoa of nature, sucb as that caused by an earihqudie, Qr the^ 
9m]d«n elevation of a large tract of th^ country. 

Now, that a great change has taken place in the physical 
.trujcture of the country near Ffeffers, would seem from the fact, 
for which I may quote the authority of Ebel, that the Rhine, 
instead of flowing^ as it now does, almost due north to tbe.Iiake 
of Constance, was at one time deflected to the east in the direc* 
tton of the Lake of Wallenstadt, owing to the barrier that xai- 
ipuially existed at the pass of St Lucia, where the mountiuns pre* 
a^t the appearance of having been riven asunder by some sub* 
sequent violence. For the evidence in support of this I must 
refer tovM. Ebers work. 

. The other hot springs in Switzerland appear under circum- 
stances for the most part similar. Those of Weissenburg, in 
the Canton of Berne, rise out of a gorge of the same kind as .that 
of Pfeffers; those of Iioueche appear at the foot of the mural 
precipice oi the Gemmi, in the midst of indications of great 
•onfuaion ; whilst.the spring of Baden, in the Canton of Ax* 
gcnrie, from which that of Scioznach is not far removed, lie near 
Ui^ point where, in consequence of the two mountains of Staflfe** 
l^g and Lagem having been severed asunder by some great 
ocmvulsicHi, the waters of the Rhine and of the other rivers, 
which appear to have constituted a single lake, extending firom 
Coire in the Grisons to this mountain ridge, including t^ 
Lakes of Zurich and Wallenstadt, with the intermediate country, 
in'^one continuous sheet of water, flowed off by the channel now 
taken by one of the rivers, the Limmat, alone. Thus the Rhine 
may be supposed to owe its original direction to the event.whidi 
produced ^me hot spring, and its present course to t^t which 
oooasioned another. 

If we tarn from the hot springs of the Continent to .those of 
ouif o^m country, we shall find them, in the majority'of instances, 
connected :witii proofs of rimilar convulsicms. 

Such ^appears to be the case with regard to that of St Via- 
oeiitls rofiks tnear Clifton. We have the authority of Messrs 
Buckland^and Conybeare for considering the defile fronirhieh 
thia.hQt spring issues, and which tuiuis the river Avon, aside 
fhm the .valley leading through Long Ashton and Nailsea to 
the firisiol.Channely conducting, it through the limestone i^boin 
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of Leigh Down into ihe Severn, as the vesult of aone intemal 
deraDgement in the strala bzougfat about by diatarbing cauae» 
of great antiquity. 

Every one who has been to Matlock, will have I'ecognised the 
great similarity between the character of the gorge, out of which 
its tepid springs issue, and that of St Vincent^s rocks near Bris^ 
tol. But the researches of geologists have shewn, that this re* 
semblance is not merely confined to the surface, and that mora 
decisive evidence of disturbance may be collected from the steuc* 
ture of the rocks which form these precipices. Mr Whitehurst, 
many years ago, pointed out the existence of a great £uilt in 
the valley of Matlock, produced by the limestone and toadstone 
strata being tilted up in a westerly- direction to that degree, as to 
occasion them to rise abruptly to the summit of Masson Low*. 
This elevation was productive of a fracture in the above rocka^ 
near the place where the river Derwent now tflows, the upper 
bed of limestone on the western side of the valley being bn»i^l 
down below the second bed on the east, and the first bed of 
toadstone on the one side being parallel to the second bed on 
the other. The connexion of this tepid spring with Ae cauae 
of this dislocation will be further corroborated, if we may be 
permitted to give credence to the observations made subaequeni* 
]y by Mr Fareyf , who professes to have traced this same fault 
from its commencement at Cromford, below Matlock, into iSlaf- 
Ibrdshire, and from thence northwards as far as Buxton,, whcsc 
it was particularly examined during the building of the Crescent, 
and was found to pass through the spot from whence the thei> 
mal wotar isssue. 

But if Mr Farey is to be believed, these .are not the mdy 
warm springs 'that occur near this fault, for the latter,- acoocd- 
ing to his statement, stretches ^lom Buxton in a-nordiwvRcaterly 
Erection to the village of North Bradwell, where tis.vaoother 
spring having the temperature of. 58"^, and appears totensoinate 
at Litton near Tideswell, about a mile from Stoney Middl^xm, 
where there is k third sprii^ which 'raises 'the :thesmaiiieter. in 
the coldest weadier to 64°. 

• S6e Whitehurst's Theory of the Earth; Plate 2. 
t SeeX'arey's Derbyshire, toL i on the |;t!i8lit«limeitoiieJ9«idt ; indJiis 
map of the county, in which the line of feults is traced. 

Digitized by VjOOQIC 



A 



60 Dr Daubeny an Thermal Springs^ 

The only other springs in Derbyshire, which appear to be at 
all elevated above the medium temperature of the climate, are one 
in Stoke Park, which, being little more than a ipile from Stoney 
Middleton, may possibly be influenced by the same cause as the 
former, and one in the town of Bakewell, which, though not ac- 
tually upon a fault, is in a manner encircled by one, which, ac« 
cording to Mr Farey, sweeps round from Beely, on the souths 
west of Bakewell, to Alpon, thence to Over Haddon, and ter- 
minates north-west of Bakewell, near to Baslow. 

But the line of faults, and the country contiguous to them, 
seem in Derbyshire to be peculiarly favourable to the ri^e, not 
only of thermal springs, but also of carbonated or petrifying 
(Hies, as will be seen by the list given of the latter by Mr Farey, 
in page 458. Of these, it may be observed, by reference to his 
map, that nine out of twelve lie either upon the great limestone 
fault, or very near it, viz. that of Alport near Yolgrave, Brass- 
ington near Wirksworth, Cressbrook Dale near Litton, Matlock 
Bath, Monk'^s Dale west of Tides well, Slaley in Bonsai Dale, 
Tideswell, and WormhilL We must also not forget, that these 
^rings occur in a country, which, at some remote period, has 
been the scene of decided volcanic action ; and that, from what 
we know of the long continuance of such operations in other 
parts of the world, it would be rash to assign a limit to its 
duration in Derbyshire, or refuse to attribute the phenomena of 
its springs to such a cause, merely because it has not manifested 
itself in an energetic form since the period of the mountain- 
limestone-formation. 

The connexion of carbonated springs with faults has likewise 
been observed in other parts of England. My friend Mr Phil- 
lips of York informs me, that he has noticed a series of petrify* 
ing springs, of which Enaresborough is the most noted, coin^ 
dding with the direction of a great fault which he has traced 
through a part of Yorkshire. The connexion of carbonated 
waters with dislocations of the strata has, however, been s[tiU 
more satisfactorily traced m Grermany, where they, have been 
found to issue from what have been termed circular vatteys 
qfelffoation^ that is to say, valleys, which are, or appear at ope 
time to have been, enclosed by escarpments, the strata dip- 
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^ng away in all directions from the centre towards the circum- 
fetenee. S^varal valleys in Westphalia exhibit this remarkable 
structure, but none more strikingly than that in which the cold 
cbalybeate of Pyrmont is situated. In this instance the rocks 
fire composed of the variegated sandstone, the muschdkalk lime- 
stone, and the keuper, which are seen overlapping each other in 
the hills bounding the valley, but dipping in opposite directions 
on opposite sides of it, so as to present every where escarp* 
ments fronting each other* From the bottom of the valley, car. 
bonic acid is constantly issuing in large quantities, impregnating 
the springs of water, and accumulating in dry pits and caverns. 
The valley of Dryburg, and other spots in the same country, 
noted for the occurrence of cold carbonated springs, exhibit ^ 
similar conformation of their strata. (Vide PI. III. Fig. S.) 

Professor Buckland, in his Memoir on Valleys of Elevation, 
published in the Transactions of the Geological Society*, had 
previously pointed out the occurrence of such valleys in this 
country ; and it is remarkable, that the most important of our 
chalybeates, that of Tunbridge, is found in this kind of situa. 
tion. Now, the relative position of the strata in these valleys 
just as obviously suggests the idea of their having been affected 
by some convulsion of nature, as the highly inclined rocks of al^ 
pine countries ; and it is impossible to conceive, either that they 
could have been deposited in the first instance at so high an 
angle, and with such a variety of dip, or that there should have 
been such a coincidence between the elevation of their escarp- 
ments on the opposite sides of the valley, if the beds had not 
been once in continuity. This inference is further corroborated 
by observing that carbonated springs are the common^ and per-4 
haps the almost universal, concomitant of volcanos, especially of 
those called extinct. Thus, they abound near Bonn and Cob-, 
lentz among the extinct volcanos of the Rhenish provinces, and 
in the mountains of Nassau contiguous. The same country, 
too, it has been observed, which throws out hot springs at a low 
level, or at a point more contiguous to the supposed focus of the 
volcanic action, affords cold carbonated ones at a higher level, 
or at a point more remote. Thus the hot springs of Ems and 

• Vol. ii. New Series. 
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Wiedbacbn ape; fauud near tiie'baae of the Taumifr MonBtjuiiJ^i 
vhilflt the cold e&vveseiiig ones of Sobwalbach and Faehingen 
occur higbev up in the^same chain ; thus, too, the same district 
which give» rise to the thermal waters of Aix la Chiq9e])ie,.fiiP^ 
nishes the chalybeates of Spa near the summit of the hills abovei 
This nenders it probable, that such carbonated springs may in 
reality have acquired warmth from the focus of the same vol^^ 
cano, which served to heat the thermal waters of the low couh^ 
try, bat that they have be6n robbed of this excess of tempera-^ 
ture by pc»ang through so much greater an extent of rock. 
. The only, warm spring in England, which has been passed 
over in the preceding enumeration, is Bath, and this, though 
not^immediately connected with any signs of disturbance, occurs, 
if I am. rightly informed, in the vicinity of several large and esi^^ 
tenove faults*. The warmth of this spring has indeed been 
attributed, to the deeomposition of pyrites, in which the lias 
clay, from whence it issues, abounds ; but to this it may be ob4 
jeeted, that the same stratum, though equally charged through- 
oat with this mineral, nowhere else throws out springs pos- 
sessing more than the medium temperature, and yet the sul- 
phuretted hydrogen which the latter so frequently contains, 
shews a decomposition of pyrites to be going on in several other 
places* Neither do the Bath waters manifest any traces either 
of sulphur or of sulphate of iron, both which ought to be present, 
if their heat arose from the cause assigned. 

The only thermal water known to exist in Wales is in the val- 
ley of the Taafe, about six miles north of Cardiff, Glamorgan- 
shiw ; and it will be seen by reference to the geological sketch* 
(PL III- Pig. 1.) of this district*, with which I was some time 
ago favoured by Mr Conybeare, that its position is near the point, 
at which the beds of pennant, of shale, of millstone grit, and of 
mountainJimestone, begin to rise at a considerable angle towards 
the south. Thus, the occurrence of a fault, or a dislocation of 
the strata, at a spot where they appear to be inclined at so high 

• I believe I may quote Mr Lonsdale, Secretary to the Geological Society, 
in support of this assertion, and it is well known that I could not appeal ta 
any one more thoroughly acquainted with the stratification in the neigh- 
bourhood of Bath, than that gentleman* 
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AH angle, if Hot esUibli^hed by bbM-vaticMi, ifl ftt l^ast nm^iih itt^ 
*pt>bable circumstance. 

Shouki^ then, the geolo^cal position of warm 4pthig»in g^ 
nettd be such, as, in conjunction with other facts, lends eoutite>2> 
tiance to tbe idea of their connexion with TOlcanic phenonidna^ 
tihe subject will acquire a much more universai interest than it 
had before, from the vast extension which it will give to the rang« 
of such operatipns toanifested in different parts of the globe. 

It wiU, then, be no longer considered necessary, t6 appeal ex^ 
elusively to the effects obsenred in such spots as Etna or Vesu- 
vius, when the hot springs met with in every country in Europe 
will afford us indications of a similar kind ; neithar shall we "re- 
gard volcanic action as an exception to the other forces ci nAlure, 
by imagining it to be exerted only in a few particular i^pots^ and 
exclusively as an agent of terror and destruction. 

The hurricane of the tropics, which roots up trees^ and'over^ 
whelms houses, diflfers in degree only from the gaks of more tenf-^ 
perate regions; the earthquake, though really formidable in a few 
countries only^ is experienced more or less in all parts of the globes 
and the aurora boreaUs, which brightens up the long ni^t of a po^ 
lar winter, is experienced in a fainter degree even in mote southJ: 
em latitudes. Why, then, in defiance of all analogy, should we 
confine volcanic action- purely to die neighbourhood of the sea; 
or regard it as manifesting itself solely in those mighty and ter** 
rific operations, which we witness during the eruption of a biirn- 
iilg mountain P To me, at least, it «eems more pfailosophieal to 
imagine, that the sanre forces are at worit in a greater or less de^ 
gr^e tfaroughotit the globe, and that the evoluliM of earbiDttife 
acid, or the ino^eased temperature of the springs that issue f)rom 
the earth, may,- with the same popriety, be looked upm in tbd 
fight of volcanic phenomena, a» eruptions of lava^ or shodts'^ of 
an earthquake. 

Proceeding, then, upon this assumption, I &hgi\ next consider; 
whether any thing can be gathered from the phenomena of hot 
springs, capable of illustrating the real nature of tbe cause' from 
whence they arise, and, consequently, of confirming, or other- 
wise, that theory of volcanic action which I adopted hj my trea^ 
tise on this latter subject. 

From the solid contents of thermal waters little information of 
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dii&.kind can be »pected to be deny^d,. since it.is frObfible^ that 
these are merely obtained from the strata. through which the wa^ 
ter percolates. . .In the case of volcanos, indeed, the, carbonate 
and muriate of soda so generally carried by sublimation into, the 
differrat vents through which the vi^urs issue, may, with much 
reason, be referred to the seat of the igneous action itself, and 
the occurrence of these salts may thus be regarded as a. pre- 
sumption in favour of the theory, which assumes that sea-wate( 
has some share in the eflPects produced. 

. But, in the case of hot springs, we cannot be sure that th^ 
rocks themselves may not have furnished these ingredients, know- 
ing as we do, that common salt is present every where, and that 
WTfltter, impiP^nat^ with carbonic acid gas, is a ready solvent of 
the alkali which fel^thic rocks may contain. It is curious, iur 
deed, that, in the Pyrenees, the warm springs appear to ccmtain 
soda uncombined with carbonic acid, for I found that lime was 
not precipitated from its aqueous solution, when added to the 
water of Bar^ fresh drawn, and that even bary tic water re* 
mained unaffected till some moments had elapsed after its addi- 
tion. Nevertheless, it is pos^ble that the water itself, at a high 
temperature, assisted by great pressure, may possess a solvent 
power over the materials of the felspar, and that the mineral al* 
kali, as well as the silica, which such waters contain, may be 
derived from this source. , 

It is to the gases, therefore, accompanying hpt springs, that 
we ought chiefly to look, as affording us a. clew to the cause of 
their greater heat, and to those ^)edally which are mo^t abun- 
dantly and most generally present Now, it has been already re- 
marked, that the very same aeriform fluids which appear during 
the more languid states of volcanic action, are also evolved hyi 
hot springs ; thus, as we have seen in the Pyrenees, sulphuret- 
ted hydrogen is a very common Ingredient in them, and car- 
bonic acid is even more generally present. 

These two gases, however, will not assist us greatly towards 
the explanation of the primary cause of their heat ; the former 
being too often absent to be regarded as essential ; the latter 
being simply accounted for by the operation of the heat upon 
calcareous beds. 
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- But there is a third description of air, the existence of trhich 
seems calculated to throw further'light upod the nature of the 
process, bring more generally met with than either of the two 
former, and being common alike to the springs belonging to 
each of the three kinds of situation to which they may for the 
most part be referred. The gas alluded to is nitrogen, which, 
as already stated, was found by Longchamp and others id 
every hot spring that had come under their examination withini 
the compass of the Pyrenees. In those of volcanic districts it 
seems to be less common, nevertheless it has been found by a 
recent chemist, emitted in large quantities from a spring at 
Castellamare, in the Bay of Naples ; and it has been detected 
by myself, mixed with a predominant portion of carbonic acid, 
in the hot springs of Mont Dor and Bourboule in Auvergne, 
and in those of Chaudesaigues in Cantal, whilst at Vidiy Long- 
diamp has ascertained its existence under the same circum- 
filances. 

The gas evolved from the thermal waters of the Alps 
seems to be the same in a stiate of nearly perfect purity ; the 
carbonic acid, which probably accompanied it, being in these 
cases absorbed by the water through which it had to pass* 
Thus, on the Savoy side of that chain, I discovered it issuing in 
large quantities from the spring of St Grervais ; and, on the Ita- 
lian side, from those of Sainte Marguerite at Cormayeur, of 
St.Didier in the same valley, and of Bonneval in the Taran- 
toise, half-way between the Bourg St Maurice and the Col de 
Bonhomme. In only one of these springs, that of Bonneval, did 
any carbonic acid appear to be present ; and in this case it 
amounted to about 12 per cent, of the whole quantity emitted, , 
Dr Ure also mentions bis having detected azote issuing in & 
state of purity from the baths of Louesche in Switzerland* 
Neither is this gas absent even from hot springs, which, like 
those met with in our own country, occur at a distance from 
great systems of elevation, siich as those of which the Alps and 
Pyrenees afford us examples. It has long ago been detected in 
the Bath and Buxton springs ; and I have myself, more lately,, 
discovered it in two other tepid waters already noticed as belong 
ing to the same country, and probably influenced by the same 
causes, as that of Buxton. The springs I allude to are those of 
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Bakewell and Stoney-Middletan, bbtb, according to Farey, ton- 
tiguous to that system of faults to which the beat 6f the Buxton 
springs may perhaps be referred. I have also found pure, or 
nearly pure, azote, issuing in great quantities from the tepid 
spring called Taafe's Well, near Cardiff, in South Wales. 

I am disposed, therefore, bn the strength of a large accumu* 
lation of facts, which might be still farther increased were the 
inquiry extended into other parts of th6 globe, to consider an 
evolution of the azotic gas, one of the most constant concomitants 
of thermal waters, and, as such, to regard it as a phenomenon, 
which must be kept in view, whenever we wish to oflRer a con 
sistaat explanation of volcanic action. 

I shall, therefore, conclude the present memoir, by applying 
this test to the theories which appear at present to divide the 
scientific world on the subject of volcanos, leaving of course out 
of consideration, those attempts to explain them by the com- 
bustion of coal, of bitumen, or of pyrites, which, however mudi 
in vogue they may formerly have been, seem at present univer- 
sally thrown aside as inadequate. Indeed Dr MacCuUoch, who^ 
so far as I recollect, is the only geologist of name, that has stated 
any specific objections to the hypothesis advocated in my work, 
admits, at the same time, that there is no other chemical expla- 
nation deserving of a moment^s attention ; so that the questicm 
reduces itself simply to a comparison between the rival claims of 
this, and of other theories in which the phenomena are not re- 
solved into processes of a chemical nature. 

The objections advanced by Dr MacCulloch may perhaps be 
dismissed with the remark, that every one of them appears to 
have beeii answered, as it were, by antidpaticHi, in the 4th chap- 
ter of my work on Volcanos, and that nearly in the order in 
which he has propounded them ; so that I cannot help flattering^ 
myself, that this geologist would find in my treatise, which, from 
his not quoting, 1 conclude he had never seen, a solution of the 
difficulties that have embarrassed him *• 

* Another objection I have sometimes heard advanced against the chemi- 
cal theory, is the mean density of the earth, which is thought to be greater 
than would be the case, if the interior consisted of the metallic bases of the 
earths and alkalies. But those who make this objection, forget, that although 
potassium and sodium are very light, calcium, aluminum, and silicon are by 
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r There is, howev^, another hypotheeis,; which, for distinction's 
39tJce, I shaQ denominate the mechanical one, founded on the as- 
sumption no,w generally embraced, a^ to. the interior of the earth 
^joying throughout a higb^ teqpipei:atu]:]e than that of its sur- 
face, independently of a^y chemical or dectrical agencies, by 
^)^ch .it ipay in certain parts be affected. 
, Oi^ the mode, hovrever, in which this central heat is to ope- 
rate in l^ringing about the phenomena of volcanos, a great divi* 
in^n of opinion exists. One set of philosophy's, for example, 
9pnt^nt tb/smselves, with tracing these effects simply to. the con* 
traction of the external crust of the earth upon its contents ; and 
in this way they ima^ne some of the melted matter within, to be 
from time to time expressed through those portions of the sur« 
face which present the least resistance, somewhat in the same man- 
ner, I suppose, in which the juice is forced by pressure through 
tb^ rind pf an orange. 

•. Others, on the contrary, with rather more attention, as it ap« 
pears to nie, to the. facts of the case, conceive the phenomena to 
arise primarily fjrom water being brought into contact with this 
incandescent material, and in consequence becoming volatilized 
in the form of steam, to the elasticity of which they attribute 
some of the more remarkable effects. 

. But it cannot be too constantly kept in mind, that the conco- 
mitants and sequelae of an eruption are various and complicated^ 
^nd that no theory ought to be admitted, which dpes not em- 
brace an explanation pf them all. Now, of these two hypothe- 
ses, the former takes into the account only one single effect, 
namely, the emission of lava-currents *, overlooking entirely the 

BO neans so ; and, besides, that in calculating their specific gravity In the in- 
terior of the ^Qbe, we ought to take into, account the inc]:ease of density 
produced by the immense compression. Indeed, if Professor Leslie is to be 
believed, the difficulty seems to lie the other way ; for, in his opinion, the 
Specific gravity of the earth's would be increased so much beyond that of the 
'mean density of the globe, owing to this cause, that he thinks it necessary to 
consider iU centre as hollow, or as filled merely with light, the rarest sub- 
stance known. 

* In an article in the Foreign Quarterly Journal, which has appeared 
since this memoir was written, headed " Fourier on Heat," it is remarked : 
^ The phenomena of volcanos, hot springs, and earthquakes, are explained 
with singular felicity on this hj^pothesis (viz. that of a central heat), they ap- 

£ 2 
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various gaseous matters disengaged, or the saline efflorescences 
deposited ; whilst the latter affords a rational solution of the ex. 
plosions which accompany the paroxysms of a volcano,— of the 
power which sets in motion the masses of ejected matter, but 
omits to consider most of the remaining phenomena. On the 
other hand, the chemical theory, which I have adopted in my 
treatise, professes to embrace not only all that has been observed 
to occur in a volcano, as well during the periods of its activity 
as of its partial intermittence, but also those feebler indications 
of the same cause which are recognised as taking place in ther* 
mal waters, and the like. 

But the phenomenon of all others most irrecondleable with 
the mechanical hypothesis, is that evolution of azotic gas which 
is so constantly present in warm springs, an effect, which can 
in no degree be explained by any such cause as the access of 
water to an incandescent substance, and still less referred to the 
expression of a portion of any melted matter which the interior 
of the globe may contain. To suppose it to arise from a dis* 
tillatton of organic bodies imbedded in any of the strata that 
have been affected by the internal heat, seems equally absurd, 
i»nce in that case it ought to be evolved most abundantly[from 
rocks which are most rich in organic remains, whereas the very 
reverse of this appears nearer the truth ; the iimestcxies of the 
Pyrenees, for example, which give out azote so copiously, if not 
absolutely without traces of animal matter, containing much too 
small a quantity to afford a regular supply of this gas. 
' Neither would the operation of heat upon animal matter dis- 
engage this element in the state of purity in which it usually 
appears. 

pear, indeed, to be simple and necessary consequences of the progressive 
cooling of the earth." And again, in another passage : " The expansive 
power of the gases, which, it is very probable, are formed during the consoli- 
dation of the fluid matter, also explains the origin of earthquakes." I quote 
these two passages as specimens of the loose manner in which this subject is 
often treated. The phenomena of volcanos, " explained with such singular 
felicity," appear to me to reduce themselves to a single one, namely, the 
emission of lava : for though the reviewer states, that gases are probably 
formed during the consolidation of the fluid matter, he has nowhere told 
us in what that probability consists, or why a mixture of lime, alumina, iron 
ftnd silica, in the proportions which pure lava contain, should copiously evolve 
aeriform fluids, foreign to their nature and constitution. 
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In short, the only known process^ by which we can account 
for so constant a supply of azotic gas, as we find to be disen- 
gaged from the interior of the earth through the medium of 
thermal waters, seems to be that of a combustion, which, how« 
ever excited, is in part at least mmntained by atmospheric air, 
I humbly conceive, therefore, that this one phenomenon is suf- 
ficient to. confer on the chemical theory of volcanos a decided 
advantage over the mechanical one ; the characteristic of which, 
in all its modifications, is to reject entirely the theory of combus- 
tkm of any kind constituting a part of the operations. 

Neither is the opinion, that volcanic action arises from the ac- 
cess of water to the unoxidized nucleus of the globe, at all in- 
consistent with the above position, for the combustion, excited in 
the preceding manner, may very well be imagined to have beea 
kej^ up by the oxygen of the atmospheric air, which would ne* 
eessarily find its way, wherever a partial vacuum had been occa- 
sioned by the condensation of a portion of the steam, which 
would, in the first instance, at once produce and occupy the ca- 
vities immediately surrounding the focus of the action *. 

On any hypothesis, indeed, it seems perfectly unnecessary 
to imagine, that water has been the sole agent in maintaining the 
fires it may have excited ; and a little consideration may easily 
convince us, that such cannot be the case. 

Monsieur Neckar of Geneva, well known for his various pa- 
pers on geology, and especially on that department of it which 
has reference to the question here discussed, has taken the 
trouble to calculate, that if the above supposition were correct, a 
nngle eruption, such, for instance, as that which took place from 
Etna in 1669, would have produced an expenditure of water, 
and an evolution of hydrogen, so enormous in quantity as to 
have afiected materially the general economy of nature, and a 
repetition of them such as to have caused even a sensible dimi- 
nution in the depth of the Mediterranean. As the calculation- 

• That atmospheric air does actually make its way into the recesses of a 
volcano, seems to follow from the observations on Vesuvius, stated in a late 
number of the Royal Institution Journal, by Dr Donati, who mentions his 
having heard, during the continuance of an eruption, the air rushing isx 
through the various spiracles of that volcano, with a loud and almost musical 
sound. 
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itself is curious, I shall avml myself of the kind permiimoii of 
its author to publish it, and shall afterwards proceed to shew^ 
that though it presses hard against the notion often entertained 
of the chemical theory *, it cannot operate as an objectaoQ to 
that yiew of it, which I have adopted in my description of toL 
canos, and to which I have ever since found reason to adherer - 

According to Borelli, (See Ferrara, Description de TEtna, 
p. 900), the lava which proceeded from Etna in 1669 was five 
miles in breadth, fifteen in length, and from 50 to 100 feet in 
thickness, which gives a bulk equal to about 98,888,950 cubic 
feet. Let us set it down at 94,000,000 of cubic feet, and as 
the most compact lava has the specific gravity of 8, let us re- 
duce the quantity to one-half, or to 47,000,000 of cuUc feet, in 
ord^r that we may be justified in calculating it as having timt 
specific gravity. Now, as a cubic foot of water weighs 70 lb., a 
cubic foot of lava of the specific gravity of 8. will weigh 210 lb. ; 
and the 47,000,000 cubic feet of lava, multiplied by this latter 
sum, will give, as the weight of the whole mass emitted during 
the eruption, 9,870,000,000 lb. 

Now, according to Dr Kennedy, 100 parts of lava consist of 
the following ingredients : 

containing of Oxygen 25 

9 

3 

3 

1 



100 4? 

Consequently, of these 9,870,000,0001b., two^fifths oonauBtof 
oxygen, so that 8,988,000,000 lb. c^ the latter element m.ust 
have been expended in the process. Now, as water consists of 
89 by wdght of oxygen, and 11 of bydtogen, this quantity of 
oxygen would require the consumption of 4,487,956,-169 lb. of 
water, equal to 6S,798,0S4 cubic feet Now this would corrc^ 
p(Mid to a depth of nearly four inches of water to a league square. 
The hydrogen disengaged by the decomposition of this quantity 
of water would be 487,955,056 lb. ; now, as a cubic foot (1738 

* See, for instance, Dr MacCulloch^s late work. 
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iBubic ia«li0ft) of fajMlrbgen weighs only 86«6 grains, and as 
a French lb. contains 7561 English troy grains, every llx 
^f hydrogen would oceapy a volume of about SO cubic feet. 
Hence 487,955,Qd61b.of bydroge^i would occupy 9,759,101,120 
^bic feet; or, according to the same calculation, 14 square 
leagues covered to 4 i^c^es, or 1 inch covered to 56 inches. 
For, as 663,000,000 : 4 : : 9,760,000,000 : 56. 

- 'But it will be directly perceived, that all this calculation has 
fefereace to a diff<9rent hypothesis from the one I have adopted; 
for, if we <H4y allow that atmospheric air finds admission to the 
immediate seat of the action, it will follow that, at this high 
temperature,' its oxygen will enter into union with any hydrogen 
that may have been evolved, so that a comparatively small quan- 
tity ci water will serve the same office in this grei^t natural la* 
boratory, which nitre, is known to fulfil in our oil of vitriol ma- 
nufactories; the same portion of this fluid saving over and over 
again as the. earner of oxygen to the metallic matter which is 
capable of decomposing it, just as the nitrous gas generated by 
the nitre furnishes oxygen to the sulphurous acid, owing to its 
previous conversion into nitrous acid vapour. 

Even setting aside these con»derations, the validity of which 
is dependent upon the admission of this particular theory, it 
must be aeknowledged as a matter of fact, that sulphurous acid 
and sulphuretted hydrogen are both common products of volcanic 
action ; now it 1$ the known property of these two gases to de- 
compose each other when brought into contact, and if moist*, to 
generate water by the union of the^oxygen of the former with the 
hydrogen of the latter. In both these ways, probably, it hap- 
pens, that, alti]K>u^h water is ibe prime lytozfrrinthe chain of ef- 
fects, ahnoB^erio air is the principal supporter of the combus- 
tion so exdted ; and consequently, that, in conformity with the 
other arrangements of nature, the relations between the sea and 
land remain unaltered by the . process, however often it may be 
Bepeated,.the. whole of the water at first decomposed being sooner 
or later 'ntumed to its cmginal receptacle^ 

• When dry, a solid body is produced by their union, cdled Hydrosulphu- 
rous Acid, but this again is resolved into sulphur and water^ so soon as any 
moisture is present 
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. ,. If. it be.^aked why, admitdng that voioanic actioa takte pkce 
^nerally wherever thermal waters occur, and consequently that 
It is found in the interior of continents, I still tbink.it necessary 
to regard water as the exciting cause, — I reply, that the large 
quantities of hydrogen given off in combination with sulphuur^ 
the free muriatic acid present in the vapour evolved, together 
with the common jsalt and carbonate of soda that effloresce ia 
the spiracles of most volcanos, appear to me inexplicable oa 
every other supposition. Neither can it be daiied that the great 
majority of those in activity are near the sea, although the re* 
cent investigations of Humboldt have attached a greater cur- 
rency to the statements .which had been before given in my De- 
scription of Volcanos, on the authority of Remusat and £lap*- 
xQtb, with regard to the existence of burning mountaina still in 
a istate of vigorous action in central Asia. i 

These statements excited but little attention at the time they 
were put forth, because it was seeii that the necessary details 
were too imperfectly known to allow of our building much upon 
their assumption ; nether do I see that Humboldt himself, in 
his otherwise interesting memoir *, has been able to collect many 
more well authenticated particulars relative to this portion of 
the geography of central Asia. 

Yet, taking the position of the supposed volcanos as there 
given, we shall see nothing very inconsistent with tliat in which 
the majority of other igneous mountains are found to be placed. 
The extinct volcano of Aral-tube, which lies between the two 
chains of the Great Altai and the Teen-sban or Celestial Moun-* 
tains, is an island in the Lake of AlakuU 

The Solfatera, as Kemusat calls it, or the active volcano,^ as 
Humboldt is inclined to consider it, which goes by the name of 
Feechan or the White Mountain, lies on the nordiern declivity 
of the Celestial Mountains, very near the ^ Lake of Issikoul, 
which Humboldt admits to be twice as considerable as that o£ 
Genear. 

In like manner, the Solfatera of Urumtzi, and the. fissures^ 
in its neighbourhood, which give out vapours of sal-ammoniac^ 
lie near the Lake of Darlai ; and the volcano of Hotscheu, which 
' See tfada JeumaU October 1631, and also preaent Sl^umber. 
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k si&uated to the south of the same chain, is enoompafiMt by 
shallovr pools of water. 

Thus it appears, that even if we admit the information given 
with respect to places, of which no European has yet published 
a report from personal inspection, there is nothing irrecondle* 
able with the general law, which seems to prevail in other parts 
of the globe, with regard to the vicinity of large masses c^ water 
being most favourable to the development of volcanic energy. 

It may be true, as Humboldt has observed, that this rdation 
depends in part upon the configuration of the earth's surface in 
the neighbourhood of the sea, and the inferior resistance opposed 
in such eituations to the escape of the melted matter. 

It may also be true, that where ancient revolutions have pro* 
duced fissures in the crust of the earth at a distance from the 
sea, phenomena of a genuine volcanic character may occasionally 
manifest themselves, and hence, as we so frequently observe hot 
and carbonated springs near extensive faults or other disloca* 
tions of the strata, so in countries much subject to volcanic ope- 
rations, we may sometimes meet with burning mountiiins at a 
distance from the sea, as we find to be the case at JoruUo in 
Mexico, and at Tolima in the central Andes. 

I can also readily understand the occurrence of volcanos in 
the depressed portions of Central Asia contiguous to large and 
numerous lakes ; nor is it material, whether these lakes shall 
turn out to be salt, like the Caspian Sea or the Lake of Aral, 
or to contain only fresh water. 

It is quite a misconception to suppose, as the writer of an 
article on LyelPs Greology in the Quarterly Review appears to 
do, that the advocates of the chemical theory of volcanos ever 
regarded ««a-water as the necessary cause of subterranean move- 
ments. It is the depihf and not the peculiar constitution of the 
ocean, which supplies us with a reason of the greater frequency of 
volcanic phenomena in its immediate neighbourhood, since this 
depth will pause it to exert a pressure sufficient to inject a por-« 
tion of its contents through the fissures of the subjacent rock, 
and thus to maintain a more ready communication with the 
combustible materials existing in the interior of the globe, tbaa 

elsewhere prevails* When in this manner it becomes tl|B agen^ 

I 
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Hrhefeby l!be- combustion is* kindled, the ooostitueiits^ of .4lk» 
salts which are held by it in solution will of course be detected 
dmong tho'^ected substances, but no one has eva* supposed the 
ktter to exert any influence upon the character of the jtenoi' 
mena thereby produced. 

' The writer of the above article seems also to go so &r^ whett 
be asserts, th«t die position of volcanos near the sea furoisbea 
Bo-}Mroof' of lihe chemical theory, as being explicable, firooa the 
circumstance of the elevated portion of the earth^s crust having 
Stt£^ed most in former ages from the exerdon pf snbt^ra- 
fiean energy, and therefi>re bemg least exposed to it at preaestv 
Has the elevation of tlie Apennines, I may ask, exempted the 
Italian Peninsula from such effects^ or did that of the Qir^ 
paftbians appear to exhaust the volcanic materials in Hungary, 
io long as large fresh-water lakes existed in that country to ex- 
cite their action ? 

' The "very idea, too, of an exhaustion of the materials seems^ 
inconsistent with the views of those, who imagine with'C<^ier, 
that the ejections of a volcano constituto ptot of the genaiat 
fluid contents of the globe, which, thertf(M«, under such circtim-' 
stances, ought to be every where alike present. 
' Neither does the existence of volcanos in certain continuous 
fines <Hily, and not generally along the coasts of all regions,' «^ 
|)ear consistent with this notion, stsce- there is iM> reason why the 
pressure'exerted, and the resistance opposed, should not, on an' 
average, be the same along the coasts of Germany or ScaadinaM 
via, as of Italy and South America* 

It would seem, then, that if we were to estimate the lelative 
probability of the above theories by their capability of explain^ 
ing the various phenomena, wiiich fcvm the aggregate of our 
knowledge on this subject^ the lowest place must be assign^to 
that mechanical hypothesis, which^ on the authority of some 
great names, seems in the greatest repute at present. 
* It applies indeed only to one phenomenon^ and that nather 
the most constant tior the most' essential of the concomitants of 
tokanic actiony-— namely, the eonssion of Iava-<;ureents; wlulst 
the 'explosive fcnree by-^ieh the ejections of loose materials are 
brought about, no less than the chemical nature of the ejections 

Digitized by VjOOQ IC 



. und thiir dmnexiam vriA Vdkmlos. T5 

rfheinselve^ lof^ left anexpimied. Still le«ft does tbe hjrpotfaMn 
.pretend to account for the eniraaioB of aqucoas vapour, or of Ike 
various aeriform fluids which are so commonly present* . 
' Ccmsiderably higher in the scale of probability, ia that modifi* 
catbn of the above theory advocated by my firiend P ro f e s aor 
Lyell^, in' which the phenomena are deduced from the oocfr- 
kional descent of a body of water derived finom dwr tea into tbe 
intenor of the earth, where it meets with ^a mass of matter in an 
incandescent, if not in a fluid, oonditioo. 

We have here an explanation of more at least of the riirnf 
'Stances, of the case, such as the emission of steam, die oosuiu 
¥en€fe of sea-salt j and the general position of vdeanos near thfe 
coast ; and we have likewise an ingemous cause assigaed *|- fol: 
the intermittent character of the eruptions, and lor the force 
with whitb the lava is propelled upwuds to the spotsat whieii 
it finds a vent. But the hypothesis does not > sufficiently ex- 
plain the nature of the chemieal produets ev<dved, and more 
especially that of the gases which accompany its opemtkms in 
all their various stages. 

Even the chemical theory, as originally propounded, leavss 
out of sight the constant production of nitrogen, or of ammoni* 
acal salts derived from it, in all voleanic procesMs, and oaanot 
be {»DnouBced adequate to account Soc the phenomena, unless 
it be modified by the admission, that atmospheric $ir as well as 
"Water is concerned in maintaining dntt oombusdon whioh is ii^ 
dicated as its cause. 

The circumstance, however, which has most oentributed to 
give a currency to the mechanical hypothesis, is the general be^ 
lief entertained of the high temperature existing in the intttior 
of the globe, which, as it appears to imply that there nlutt be 
occasional vents for the subterranean fire h^ice supposed' to e»st, 
has induced a reluctance in the< minds of many to oatting in the 
aid of any new and hypothetical prineipie. 

Undoubtedly the idea of a central heat has to boast the autho- 
rity of many distinguished supporters, though it must b^ re- 
marked at the same time, that one of the profoundestof tbe pU- 
lofi6pher8 who have entertanied this opnion, adimts^ thitt iUde- 
rives no sort of confirmation from any ph^omena observable on 
• See LyeU's Geology, p. 466. ei seq. t lb. ^ 460. 
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the mitface, the actual temperature being at present as nearly a)B 
posttble that which would be imparted to it by solar radiation 
alone*. . 

Ji» we descend, however, into the interior of the globe^ an 
augmentation of temperature becomes sensible to a degree, which 
leaves us in no doubt as to the existence of some other cause 
of heat, whatever uncertunty may remain as to its nature. That 
it cannot be entirely referred to artificial sources, such as the 
presence of workmen, lights, &c. seems to follow from its being 
manifest in neglected as well as in frequented mines, and that it 
is not attributable to the condensation of air, is implied by the 
fact, that water pumped up from deep artesian wells indicates a 
temperature equally elevated with that from mines. 

Nevertheless, the general tenor of the observations seems 
rather to suggest a local and variable, than a general and uni- 
form cause. The heat of mines is neither equal for equal depths 
in the same district, nor, when examined in different ones, does 
it appear to depend upon the relative depth of the place below 
the level of the sea, as ought to be the case, if it arose from an 
intensely heated body occupying the interior of the globe. 

Thus, M. Cordier has shewn, that in Brittany two different 
mines indicate an increase of V of Fahrenheit, the first for every 
57 feet, and the second for every 206 feet ; and that the mines 
of Freyberg in Saxony, and those of Schemnitz in Hungary, 
ahew an elevation of temperature sometimes more considerable 
in proportion to their depth than those of Brittany, although 
the former are at so much higher a level above the sea than the 
latter. The case is rendered still stronger, if we compare the 
mines of Cornwall, or of Newcastle, with those of South America, 
the former of which are often below the sea, whilst the latter are 
many thousand feet above its level, and yet, although the lowest 
point to which they are worked must be above the mouth of any 
of those noticed in England, the increase of temperature seems 
io be as great in both, — that in Guanaxuato being V oi Fahrtn- 
lieit to every 46. feet, whilst that in Dolcoath mine is the same 
4o only 45. 

In short, nothing can be more capricious, or seemingly irre- 

* See Fourier's Memoir OD the Temperature of the Terrestrial Globe. 

Digitized by VjOOQ IC 



a$id their Canmaian- wkk Vckandi^ TT 

Ratable to. any £xed law^ than the temperature of the iiittrior 

of the earth ; and Cordier himself, who founds upon it a theory 
as to the existence of a central heat, confesses ^^ that the dillei^ 
ences between the results collected in the same fdaoe do not de^ 
pend solely upon the imperfect nature of the experiments, but 
also upon a certain irregularity in the distribution of the sub^ 
terranean heat in different countries,^ 

Before, therefore, we refer the kiteraal warmth of the globe 
to a cause, which should imply a greater uniibrmity, and a lesi 
anomalous distribution^ than seem consistent with fact, let us 
consider whether there are not certain causes in oontinoalj 
though in less regular op^aticm, which may supply us with a 
solution of this problem. 

We have already suggested the probability that volcanic ac« 
tion, though most intense in certain situations and along parti- 
cular lines of country, manifests itself Ukewise in a minor de^ 
gree wherever thermal or carbonated waters issue from' the earth ; 
perhaps, indeed, likewise in those spots, where accumulations of 
carbonic acid take place, as at the bottom of n^leoted mines or 
wells. This, therefore, may be one principal cause of the higher 
temperature detected as we descend into the interior of the earth ; 
but there are not wanting other processes, the existence of which 
cannot be. called in questbn, calculated to give rise to a com 
siderable elevation of its temperature. 

The interesting discovery of Mr Fox, with respect to the 
electro-magnetic properties of metalliferous veins in the mines of 
Cornwall, seems to hold out to us a completely new field of spe* 
culation, both as to the changes that may be going on under* 
neath, and the influence which these changes may exert upon 
the temperature of the globe ; so that, in the absence of any 
sufficient information on these points, it would surely be preci* 
pitate, to pronounce upon the necessity of assuming one general 
and equable cause, for that which may be derived from so great 
a variety of natural processes. 

It is true, that Sir H. Davy, in one or two of his later publi- 
cations, has shewn himself out of conceit with the theory, which 
his own discoveries had originally suggested, and that he seems 
to have inclined in preference to an explanation founded on the 
doctrine of a central heat. Nevertheless^ it is remarkable that 
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the-gtoliads oo lAiA lmieftaimaBdlikfianxwrTkii|i.iiroaowlieie 
«tated, and that he htanelf admks^ in the vety. phoe in whidi 
\m prrfnienfiB tot the oontcary opinioB is reoorded, that .the ex^ 
pcrinientaaad obflsnrataoDS'On Vii»uviiis» which it was the objact 
af. bis memoir to dataiU.whikt they are inoonsbteDt with every 
odiar obcQiiGal llmoiy o£ wlcaaos^ may. be aooauited ton on 

The authority, therefore, of Sir H. Davy, may, I coooeive, on 
this oGc»non be fairly pleaded .agsiost himsdf, and the weight 
of his ip9e dwii in the two: latter ycam of his hfe, be viewed as 
counterbalanced by the contrary judgment hehad.pionounced, 
apfMureolly on the same evidepce, at an earlier period ; nother 
perhaps is it inconsistent with what we know of his character, to 
suppose that he should have acquired a distaste for the theory 
in question^ iriwn he found it seized upon and illustrated by a 
. humble class of inquirers, 
r With regard to the authority of Fourier, it would be well, if 
those wha appeal to his great name in corroboration of Ums doc- 
trine of a central heat, would give themselves the trouble to 
consider what was the real scope of his celebrated maniur. They 
would then be convinced, that the results of lus analytical in- 
quiry go no farther, than to demonstrate the. compatibility 4>f 
such an internal, heat with the pheoooaena presoited at the sur- 
face. The proofs, therefore, of such a cause must be sought for 
elsewhere; for, as we have already stated, the ^lenomena of 
climate are such as may be £urly deduced from the effects of 
solar radiation, modified by peculiarities of local situation, and 
therefore add nothing to the evidence derived from the internal 
temperature in favour of the existence of a central heat. 



Analysis of Professor Ehrenberg^s Researches on the Infu- 
soria. By Meredith Gaibdneb, M. D. Communicated 
by the Author. (Continued from p. 225.) With a Plate. 

lit. Systematic Clussifkatiaii, 

jLhb foregdng observations have no doubt prepared the mind 
of the reader for an entire change in the distribution of this class 
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flf the fmifluil kiiigdoiii* Wiientlie imsEasoopemeciNved'n^ aid 
JD theunraveliiiig of theic ctmcture firom tibe uBeof.coIoimd 
«ubttBnoea oir odier artificial »eaii8y thdr ttfffarm^j ham^offh 
oeoas tissuen furnished no disUncttre cbaraders, excqpt:tiie iri^ 
ridties of external form, the 'preaeiiee or abae&oe of cilitt aad 
oiber qppendagesy wfakb are so uncortain and so cbasigcalde^ 
and which have been long ago injected from other departments 
of zoology as the fandamentid bases of diviiion. Upon this 
Jbasis rest the systems of Mi^er, of Bory St Vincent, and c£M 
othep systemaftdogists. Cuvier, in the last e£tion of the Regne 
Jlnimed, has endeavoured in vain to reduce into a connected 
systiem a few isolated observatums of more importance on Bove 
individuals of the class, furnished by Dutrochet: 
i It is now necessary to reduce these animals to the general 
rules of zoology, and to form a ** distribution according to their 
organization.^ Dr Ehrenberg cannot be: accused of precipi- 
tancy in erecting a new system upon his own observations^ 
which have not of course extended to all the species already d^ 
sciibed by naturalists ; but by numerous mienDsobpic observa- 
'tioiis pursued night and day with indefatigable industry, he has 
been enabled to reduce all the principal farms to fived fHrinci<^ 
pies, upon which he has constructed the two following tables, 
.which remain to be increased by futuoe observataons, but of 
themselves will, at first sight, beseoi to form an immense aCr- 
cesflion to .the domain of natural history. 

It will be requisite^ however, in the first place, to make a kw 
•observations upon tiie prindpies which have goided him in their 
isonstFUctioh; He has induded under his categories those ge.- 
nera or qpecies onhf whose digestive organs ht has demonstrated 
himself by his new method of observation. Many other spedes 
-which he has examined, but whose organization has not been 
subjected to this scrutiny, as well as some genera which either 
.oppose his system, or regarding whose structure we are quite 
ignorant, he has classed in an appendix under the heads to 
which they probohly belong. 

He has rejected from the Infusoria the genera Cercaria^ 
Nitsch, Spermatozoon^ Baer, and the Vibrio^viaiilis and aceti 
Miiller, to. which he. has given the generic name of AnguiUu^, 
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None of these animals exdte'any currents when immenBed in a 
fiolution of coloured particles, nor do they possess any organs to 
-which we can attribute this facultyl Their most apprc^riate 
plftce is probably among the Entozoa ; allhou^ the structure 
of the seminal animalcules has not been as yet fully made out. 

They may be distributed into two very natural classes ae* 
tx>rding to their internal structure ; those provided with several 
internal cavities or stomachs^-the Pdygastrica ; and those pro- 
vided with but a single stomach or alimentary cavity, and pos- 
sessing peculiar rotatory organs surrounding the mouth— -the 
Rotatoria. The first class is much simpler in its structure than 
the other. They possess no vascular or nervous systems. The 
genus Euglena presents the combination (well worthy of the at- 
tention of the observing naturalist) of an immediate spontaneous 
division, with indications of eyes, and consequently of a nervous 
isystem ; indeed the sense of taste, which they distinctly possess^ 
would lead us to expect these organs* The Polygastrica, as 
they are the most imperfectly known, so they will probably 
«tand most in need of farther changes. Dr Ehrenberg has 
dassed them under two groups. In the first are arranged those 
which, from their minuteness, are very difiicult to observe, and 
in which, although possessed of a distinct mouth and stomach, no 
oral orifice or excretion of colouring matter has been observed. 
It is not probable, however, that the same orifice performs the 
function of anus as well as mouth* To them Dr Ehrenberg 
has given the name of A'nentera *• The second group which is 
by far the largest, the Enterodelay possess a distinct orifice for 
the ejection of the excrementitial colouring matter ; its position^ 
as well as that of the mouth, and the arming of the latter, fur* 
nish good systematic characters for the subordinate divisions. 

The class of Rotaitoria is much more complicated in its struc- 
ture than the former. They are even more highly organized 
•than the Entozoa of Rudolphi. They are, however, well dis- 
tinguished from the MoUusca and Crustacea, with which they 
agree in the possession of nerves and vessels, by the wiemt of a 
central organ for the propulsion of the circulating fluid. Most 
of the genera possess eyes, which furnish very good characters 

* From the privative «> and fyn^ov intestine in the sense of Aristotle. 
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for their systematic subdivision. M. Ehrenberg has not resort- 
ed for this purpose to the masticating organs which we have al- 
ready seen attain in some (Hydathuk and Philodkm CLCukata) 
a high state of development, because their exposition is both ex-, 
ceedingly difficult and necessitates the destruction of the animal. 
Good characters are also furnished by the nature of the rotatory 
organs. 

The construction of these tables brings into view a principle 
which has not been hitherto recognised, viz. that the naked in- 
fusoria and those provided with a crustaceous or corneous cover- 
ing, are intimately connected together, and very often entirely 
agree with one another in external and internal structure, with. 
the single exception of the consistency of their coat. Two pa- 
raUel series are thus formed, the Nuda and Loricata of Dr 
Ehrenberg, answering to certidn of the Gymnodes and Crustodes 
of Bory St Vincent, which had been hitherto separated under 
entirely distinct divisions. The number of the Infusoria Lorin 
cata is very small among the Polygastrica, but bear a much more 
equal proportion to the Nuda among the Rotatoria. The num- 
het of loricated polygastrica will be much increased if we refer 
to the animal kingdom the family of the Badllariae. This fa- 
mUy which stands in such close relations with some sea alga^, 
such as the CHrodeBa, Schizonema and Microtnega-, and with 
some of the small fresh-water algae, will most probably come 
under this head by the demonstration of an absorption of colour- 
ing matter into several internal stomachs in aU the species of 
the genus ArceUa. A similar nutritive function has been ob- 
sarved in two species of the genus Diffhigia^ so lopg hovering 
between vegetable and animal life, viz. the /proteybrmis^ Le 
Clerc, and a new species discovered by Dr Ehrenberg at Berlin 
—-the ocunAnaia. 

TABLE. 

Phfftozoa (Goldfuss). — Animalia Infiisoria (Muller).-^— ^ni- 
maiLX Microscopiqves (Bory St Vincent). 



OCTOBER DECEMBER 1831. F 
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PHYTOZOA. 
CLASSIS l^POLYOASTRICA. 

Aniinalia evertebmts apoda, nomralla caudate, vasa aa n giii n ifera et systema 

« i nerveum nuUibi conspicua. Oculorum raudimenta paucis* Os omnibus 

t^^ I fdiis vibrantibus coronatum nudumve ventriculis pluribue appendiculatis 

/ aut canali alimentaario perfecto polygastrico auctum. Pharynx non discre- 

tus inermis. Partus. Ovipara ? (vivipera) et sponte dividua. 

A Arentercu 

Ore ventriculis pluribua appendiculato, ano discreto nuUo. 

ORDO 1. NUDA. OEDO II. LOBICATA. 

Familia !• Gymnica, 

Corpore non dHato, ore ciliato nudove. 
Sect.. I. Movadina. 
A. Pullis intemis nunquam consplcuis, 
corpore in binas autquatemas partes 
sponte dividuo. 
a. Cauda nulla. 
«. pellucida. 

Monasermo, MuUer. 
15 species. 
/3. obscura. 

Familia II. Epitricha. 
Corpore ciEato, ore ciliato nudove. 
Sect 10 II. PEusiiriBA. 
Pullis intemis conspicuia nullis. 

a. Ciliorum ordine transverso. 

Pendimum einotum. VorHcdru 
MUller. 

2 species. 

b. Ciliorum ordine longitudinalL 

? Cyclidium glaucoma, Muller. 
4 species. 

Familia III. Pseudopodia. Familia I. 
Corpore proteo, processibus pediformibus variabilL 
Sectio III. Amoebaea. Sectio I. Bacilla&ia. 

Amaba difflvena. Proiew diff. Mailer. Cum lorica cKriAifl. 

2 species. 

Sectio II.- ARCELLnrA. 

Lorica non dimdua, 
a. Lorica urceolata. 
& Lorica scutellata. 
ArceUa vulgaris. Nov. gen. 
3 species. 

B. EnterodeHa, 

Tubo intestinali perfecto (ore anoque terminato) polygastricow 

Familia IV. Anopisthia. Familia IL 
Ore anoque contiguis in eadem foyea* 
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OEDO I. NUBA. OEDO 11. LORICATA. 

SeCTIO IV. VOBTICELLIKA. 3lCTI0 IIL OPHRTDnTA. 

A. Corpore pedicellato^ jpedicello fill- A. Corpore nudo pedicellato, pedicello 
formi nudo (nee vaginatQ], ssepe - fififormiB Vaginiito. 

ramoso. a. In spiram contractili. 

a. Pedicello in spiram contractfljb.. Carchenumfnacieulaium. Vort. 

Vortioella omvallaricu MuUer. faae. Mailer. 

5 species. 3 species. 

h. Pedicello in spiram non con- B. Corpore gelatino involuto nee pe- 
tractUi dicellatoi. 

Epistj^is cUgitalU. Fori. diff. Qp/h-jwljiiw venatUe. VorL 

MUUer. vert. Mtter. 

3 species. 1 species. 

B. Corporis pedicello nuUo. C. Corpore vagina membnuMCoa in- 

a. Ciliorum corona sunplicL duso. . 

Trichodina grandineUtu Trt- a, Non pediicellato. 

choda gr. Miiller. Vagtmookt orffstaUina. N. sp. 

b. Ciliorum corona simplicL 3-6 spedes. 

StmtOT Polymorphus* Oken. & Pedicellato. 

Familia V. Enantiotreta. 
Ore anoque oppositis terminalibus. 
Sectio Y. Enchelxa. 

A. Ore transrerso truncato. 

a. Corpore non dliato. 

Enchelys pupa, Miiller. 

2 species. 

b, Corpore ciliato. 

ColepsMrius, Kitsch. 

3 species. 
e. Corpore setoso. 

AcHnophrys soL Trii^ioda soL 
Miiller. 

2 species. 

B. Ore obliquo (ssepe ciliato. ) 

a, Corpore non dliata 

a. In collum capitatum non ex- 
tensilL 
Tfichoda carnium, MuUer. 

3 species. 
? Buraaria, 

1 species. 

/3. In collum capitatum eztensili. 
Ltu^rynuma olor. Vibrio ohr, 
MUUer. 

2 species. 

b, 'Co9rp(to ciliata 

Lewsophrys pahtkh Trich, pat. 
. Miiller. 

3 species. 

Familia VI. Allotreta. Familia IIL 

Ore anove terminali. 

Sectio VI. Trachelina. Sectio IV. Aspidiscina. 

A. Ore inermi infero. AspidUcalynceus. Trich. Hnc MUlL 

0. Labio superiore prselongo. 1 species. 

Tracheliusfamola. Vibr.fasc. MiilL 

4 species. . - _ 

F 4 
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OBBO I. NUDA. ORDO IL LORICATA. 

6. Labio superiore brevi diktato 
obUquo. 

LosBodes eueuttuiu$. Koip. cu^ 
eulL MUller. 
B. Ore undno sufiulto. 

Glaucoma sciniittans. Nov. gen 

1 species. 

Familia VII. Katotreta. Familia IV. 
Nee ore, nee ano terminali 
Sectio VII. KoLPODEA. Sectio V. EuPtOTA. 

Nuda aui ciUata. Euploea eharon. Trick, char. MiiB? 

A. Proboscide brevi inermi 

a. Corpore partim ciliatcK 

Kolpoda cucuUus. MuUer. 
2speeie8. 
h, Ck>rpore ubique eiliato : tui^do. 

Pa/ramacwm chrysalis. MulL 

2 species. 

B. Proboscide nulla. 

AmphUeptus anter. Vib. anaer. 
MUUer. 
2 species. 

Sectio VIII. Oxytrichina. 

Setoaa out unciruUa. 
a. Uncinis stylisque nullis. 

Oxfftricha peUicnella. Bory. 
4 species. 
5. Uncini; stylinuUL 

Kerona pustulata. MuUer. 

1 species. 

c St jli ; uncini nulL 

Urosipla graruHs. Nov. gen. 

2 species. 
d. Uncini, stylique- 

Stylmychia mytxtua. Ker. myU 
MiiUer. 
2 species. 

CLASSIS ll^ROTATORIA. 

Animalia evertebrata radiata apoda saepe caudata, ciliis peculiaribus rotantia. 
Ganglia nervea pharyngea plura (cerebralia ?), annulus nervseus nuchalis 
et nervus abdominalis in majoribus conspicua. Ssepissime oculi pigmento 
laete rubro. CanalJs alimentarius simplex; ventriculi species nonnullis, 
appendices caecse apud alia. Pharynx saepius maxillis armatus, nomiun- 
quam dentigeris. Vas dorsale immobile, ramosum. Succi corporis pellu- 
cidi Hermaphrodita. Ovipara et vivipara, nee sponte dividua. 

ORDO I. NUDA. ORDO II. LORICATA. 

Familia I. Monotrocha. 

Ciliorum corona simplici integra. 
Sectio I. Ichthydika. Sectio I. Stephakopika. 

A. Caeca. A. Cteca. 

a. Dorso glabra a. Cauda simplicL 

Icihydium podura. Cere.pod. Monura eolurus. Nov. gen. 

Miiller. 1 species. 
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ORDO I. NUDA. 

b. Dorso setoso. 

CfkBionotus larus, 
rus. Miiller. 
2 species. 



ORDO II. LORICATA. 

b. Cauda flircata. 
Trich. lom Cdurus undnahu, BracMonut 

unc. Muller. 
2 species, 
B. Oculis duobus. 

Stephanopa lameUarii. Brack* 
lanu MuUer. 
1-2 species, 

FaMILIA II. SCHIZOTROCHA. ^ 
Ciliorum corona simplici laciniatim constricta variabilL 



Sectio IL Meoalotrochjea. 

A. Oculo unico. 

Microcodm clomu, Nov. gen. 
1 species. 

B. Oculis quatuor. 

Meffolotrocha aibck Nov. sp. 
1 species. 



Sectio II. Floscularia. 

Caeca. 

a. Gelatina corpus involvente. 
«. Organo rotatorio bllobo et 

subquadrilobo. 

LacintUaria soekUis. Oken. 

1 species. 

/S. Org. rot. multiiido. 

FlMculana omata. Oken* 

1 species. 

b. Vagina corporis membranacea. 

Melieerta ringens, Schrank. 
1 species. 

FaMILIA III. POLYTROCHA. 

Ciliorum coronulis pluribus. 
Sectio III. Htdatika. Sectio III. Evcblaitidola. 

A. Caeca. A. Caeca. 

0. Simplicia. Lepadella evaiis. 



Maxillae dentatse. 
Hydatina senta. Fort, senia. 
Muller. 



Muller. 
1 species. 



Brack, ovaL 



fi. Maxillae inermes. 
•f Ore recto terminali. 
JBfUeroplea lacustris, Nov. gen. 

1 species. 
•ff Ore obliquo infero. 
Pleuroirocka petromyzon. N.g. 
1 species. 
b, Composita. 

Zoobotrjfon pettucidus, Nov. g. 

1 species. 
B. Oculo unico. 

a, FrontalL 

Furcularia gihha, Nov. sp. 

2 [^des. 

b, BorsalL 

tu Cauda setacea nee furcata. 
Moncceroa Rathu, Trick, Rat, 
Muller. 
2 species. 
A. Cauda simpUciter furcata. 
f Ciliis rotatoriis aequalibus. 
Notcmmata kummlata, Vort. 
Uic. Muller. 
8 species. 



B. Oculo unico. 

a, Lorica depressa. 
». Cauda simplici. 

MonostylacomuUu Tr%ch>com, 
Muller. 
2 species. 
/S. Cauda furcata. 

EucfUanis macrurcu Nov. gen. 
2 species. 

b. Lorica turgida aut angulosa. 
«. Cauda simpUcl. 

Mastigocerca carinata, N. gen. 
1 species. 
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ORDO I. r NXJDA. ORDO II. LORICATA. 

f •{* Ciliis rotat. inequal par- jS. Cauda furcata. 

tim lon^oribus, setaceis Salfina mucronata. Brachm 

tentaculuormibus. mue, Muller. 

Scaridktmlongieatidum, Trick. 5 species. 

loru Muller. 
1 efpecies. 
Dinocharis pociUum. TVtcA. 
poc M. 
3 species. 
C. Oculis binis aut bia acenratis. C oculis quatuor. 

a, frontalibus simplicibus. SquameHa bradetu Sraelu 

DiglenaeaieUina. Cer.cat, M. f^^act M. 

3 species. 1 species. 

& dorsalibus simplicibus. 
«. Cauda simpuci 
RaUulus lunaris, Bory. 
1 species. 
/3. Cauda Aircata. 

Dietemmafordpaium, Cere, 
for. M. 
3 species. 
^. dorsalibus acervatis. 

Theorus vemalis, Nov. gen. 
1 species. 
B. Oculis tribus. 

a. uno dorsali, duobus frontalibus. 

Eosphora Najas. N. gen. 
1 species.' 

b. tribus dorsalibus. 

Norops doraoHa. N. gen. 

1 species. 
£. Oculis pluribusin circulum dispositis. 
Cychgerut lupus. Cere. lup. M. 

1. species. 

Familia IV. Zygotrocha, 

Ciliorum coronulis binis. 

SeCTIO IV. PhILODJN^A. SeCTIO IV. B&ACBIOIf^A. 

A. Caeca. A. Caeca. 

CaUidina elegans. Nov. Gen. JSfoteus BakerL Brack. 

1. species. Bcik. M. 

B. Oculis duobus. 1 species. 

a. frontalibus (ante org. rota- B. Oculo unicow 

taria). a. Cauda nulla. 

a. Cauda ter fiircata. AnwrtBa palecu "Bory, 

RoHfer vulgaris. Schiank. 1 species. 

3 species. b. Cauda riircata. 

/3. Cauda quinque apicibus. Brackionus urceolaris. 

Actinunts neptunius. N. G. Muller. 

1 species. 3 species. 

b. dorsalibus (pone org. rot.) C Oculis duobus. 

c Cauda simpliciter Areata. Pierodina patina. Brack, 

Monolabis conica. N. G. pat. M. 

1 species. 1 species. 

/3. Cauda ter furcata. 
Philodinaerytkropkthalina,l^.G. 
3 species. 

N. B. In hfic tabula, illas species solummodo ordinandas judicavi, quibus 
Professor Berolinensis ventriciuos singulos pluresve demonstraverat; materise 
colorant]3 prehensione et deglutitione. Digitized by CjOi M. G. 
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IV. Geographical Distribution* 

No sooner is the organized structure and physiological im- 
portance of the class of infusory animals distinctly recognised, 
than their geographical distribution becomes a subject of inte- 
rest, and the question presents itself : 

" Whether the forms of infusory animals, which fill the wa- 
ters of the earth in such countless numbers, and which, with 
many, form the germs of organic life, are the same in all quar- 
ters of the world ? Qr whether a climacteric difference can be 
observed to exist between these minute living bodies, correspond- 
ing to that subsisting between the larger animals ?'* 

The subject is not altogether new, although all former obser- 
vations were isolated, imperfect, and contradictory. Gmelin, in 
the 13th edition of the Systema Natura^ describes two species 
of the genus Vorticella, one peculiar to the Atlantic, the other 
to the Indian Ocean. It is very difficult to decipher the ani- 
mals to which he alludes. It is certain, however, that they are 
not Vorticellae ; and it is very doubtful if they are infusoria at 
all. niche, in I79I9 on d^Entrecasteaux^s Voyage in search of 
Lapeyrouse, made a few observjations on the infusoria of the 
Pacific Ocean ; and Bosc, in 1802^ on those of North America ; 
but both these observers, from their imperfect means of obser- 
vation, either mistook the larvae of Entomastraci for infusory 
animals, or came to the conclusion that they did not differ from 
those of Europe. Chamisso, in Kotzebue^s voyage round the 
world, in 1815, made a few observations on the coast of Brazil, 
on the animal to which the sea owed its green colour, which he 
described under the name of the Paramadum oceamcum : it is 
closely allied in form to the Cercaria viridis. 

M. Ehrenberg has had opportunities of furnishing a few data 
for the solution of the question during the two very extensive 
journeys which he has made into the three quarters of the old 
world ; the first in company with Dr Hemprich into Africa and 
Arabia ; the second, very lately with Baron Alexander Humboldt 
into Russia, Siberia, and the Altayan Mountain^. During both of 
these journeys he prosecuted with indefatigable industry his ob- 
servations on these microscopic creations, wherever opportutaity 
offered; though, from their inferior importance, they were ne- 
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cessarily subordinate to the collection and description of the 
larger animals. These circumstances, together with the caution 
necessary in the use of instruments of brass in the presence of 
half civilized people, fatigue, disease, &c. have much circum- 
scribed the extent of his researches, which cannot therefore be 
regarded as fixed principles, but as serving as the foundation of 
a more extended series by the labours of future travellers. 

1. In Terrestrial Waters. — On his first journey into Africa 
and Arabia, he made observations in ten difierent localities, be- 
sides one on the coast of the Adriatic, of which the foUovring is 
a synoptic table : 

I. Adriatie Sea, at Cattaro. — 1 Form. 
JE. Monura Colurus, n. sp. . . . . 55*' 

11. Mediterranean Sea at Alexandria.'^ Forms. 

Bacillaria Cleopatne, n. sp. . . . • ^V" 

— — » Ptolemaei, n. sp. . . . • 5^9 

• Zoobotryon pdlucidus, n. g. . . . 1 — 1 

III. Oasis of Jupiter Amman near Sivm.-^ Forms. 
fE. Anguillula fluviatilis, .... i"' 

Bacterium triloculare, n, sp. . . . siv 

Cyclidium inane, n. sp. . . . . ^^jg 

E. ? Enchelys Pupa ? MUUer, . . .5*? 

Hydrias cornigera, n. g. . . . • t 5 

Monas glaucoma, n. sp. . . . . ^^^ 

E. . termo, MUller, . . . • tvv? 

Trichoda Nasarmonum. n. sp. . . . ,'4 

IV. BoulaJc near Cairo, in stagnant Nile loater.'^^ Forms. 

Bacterium simplex, n. sp. . . . . ^1^'^' 

£. Monas atomus, MuUer, 
£. Faramsecium chrysalis, MilJler, 

Trichoda ovata, n. sp. 

Tjrphlina viridis, n. g. 
£. Vorticella convallaria, MUller, 



1 

1*. 



» This liogular genui if remarkable far its siie. It renmUet very much a Fucus, and often 
attrins a foot in diameter. This man ii not, however, fanned of a ainglo animal, but oooaiala of 
many ♦t»^i«*"H microeooplc animalcules united together by a gelatinous filamentous netirark. 
The animal, which adheres in clusters to the extremities of the connecting filaments, is allied to 
the group of the Vortlodlse. 

t This genus, whidi has been formerly noticed as probably belonging to the dass of Entoioa, 
Is induded In these geographic indications, as it has hitherto been reckoned among, and is geoe- 
laUy known only as an infosory animal 
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VorticeUa parasitica, n. sp. . 
^oobotrjon pelluddus, xl sp. 



1 to« bodji 



VI. ToTf on the Red Sea, in sea 'water, wells, and in^noiw.— 10 

Forms. 

Cyclidium glaucoma, Muller, - • . ,V" 

Disoma vadllans, n. g. ' . • • • 3^— i* 

Discocephalus rotatorius, xl g« • • • i^s 

Echinella splendida, n. sp. • • • I 

Fragilaria diophthalma, n. sp. • • • ^v 

£. Eolpoda cucuUus, MuUer, • • • s's 

£. Monas tenno, Miiller, ' . . • * tsVx 

Stylonychia dmex, n. g. (Kolpoda lamella, M\Uler) iS— ^i 

£. Trachelius lamella, . . • • ^z 

£. Vibrio rugula, MUUer, . • • • sV 

Vorticella arabica, n. sp. • • • - i 

VIL JVadi Esle, in Mount Sinai. Observed qt Tor, in the xioaier 
which had been sent with conferocejrom Wadi Esle. — 18 Forms.* 



£ ? Amblejura serpentulus (Tib. serp. Miiller), 
Anguiilula fluviatilis. 
Bacterium sdntillans, n. sp. 
£. Closterium lunula, Nitscb, . 

— ^— — multistriatum, n. sp. 
£. Cocconema cistula, n. sp. 
Cyclidium glaucoma, Miiller, 
Fragilaria bipunctata, n. *^, 
■ multipimctata, n. sp. 



lb 



« Dr Ehrenberg cairied on a aeries of obseryatlons on infosiong, during a residenoe for lome 
time at Tor, in expectation of the anlTal of Dr Hempricb, previous to setting out on a journey 
into Abyssinia. The following are the results of these experiments, in his own words : 

*' Towards the end of October, I placed, in a retired situation in the coral-house of the Greek 
Nicola BarmHi, four glass vessels containing well-water, sea-water, coild inAisian of black pepper, 
and cold infusion of dnnamon. After the first two days, on examining a few drops I could detect 
no trace of life. The second day the surflsoe of the water was a little dusty. The third day I de- 
tected under the dust in the well and sea water, Monaa termo and Cifdidium glatieonuu The 
same animals existed in the pepper infusion with the addition of some Kolpoda cucuStu. During 
the eleven days in which I continued the observadona without interruption, no trace of life could 
be observed in the dnnamon infuston; a few filaments of mould were only fanned on its surftoe. 
The well water and infusion of pepper, during the remainder of the eleven days, exhibited no more 
animalcules. In the latter, however, the number of kolpodse seemed to increase* andthatof mo- 
nads to diminish. The sea-water was much more productive. On the fourth day there appeared* 
In addition to the monads and cydidise* Vibrio rugulai on the eighth day, StyUmvehiu cime», IVa- 
cheUu» lamaia, and Disoma vacUlant. A journey to Mount Sinai now interrupted my observa- 
tlons-for tw^e days. Ob my return, on the 22d of November, I found all the glasses dried up, 
except that of sea-water, which was laiger than the others, tai which the S^fofiy«M0 stiU exhibited 
some active motions. No new forms were devdoped in this water, although I continued my ob- 
servatloos for almost two months, the time required to evaporate it to dryness. The result of 
these observatioBs is, that, in stagnant well-water, and pepper infusion, European fonns only ap- 
peared ; but, in the stagnant sea-water, some which were peculiar. Further, that in Arabia as In 
Europe, monads are the first which appear in stagnant ivater.** 
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E. Monas tenpo, Mujler. , . . • 
E. ? Monocerca.IUttus.? (Trichoda, M^iUer) 
E. Navicula fusiformis, n. sp. 

. ., .1 iiit€aTapta»P>.8p» . . 

Paramsecium ? sinaiticum, n. sp. . 
Kotifer erythrseus, n. sp. . 
Trichoda asiatica, n. sp. . 
E. ? - pyrum ? (Kolp. pyrum, Muller) 

VIII. Suckoty in Nubia^ in stagnant Nile witer.^ 
Distigma Planaria, n. g. .... 
E. Rotifer vulgaris, Schrank ? . 



I 

^\ 

jhv 

-2 Forms. 



IX. Island of ArgOf on the Nile^ in Dongola 

CycUdium lendifoxjne, n. ap. . • 
E. Paramaeciujn Chrysalis, MuUer, 
Trichoda sethiopica, n. sp. 

X. Kasr Dongola^ Fortress in Dar DongoU 

E< Aiig^"ll"l«^ inflexa, n. sp. . 

_«.«_- , dongolana, n. sp. 

Cyclidium planum, n. sp. . 
E.? Cydoglenaelegans? n. g. . . 

E. ? Diglena catellina ? (Cere. catelL Muller) 
E. ? ■■ aurita, n. sp. 

E. ? Ichthydium Podura (Cere. Pod., Muller) 

Monas glaucoma, n. sp. 
E. Paramaecium chrysalis, Muller, 

Pandorina hyalina, d. sp. . 

XL Island ofMasoua^ in the Red Sea. — 1 
Zoocladium niveum, n. g. 



, — 3 Forms. 



5b" 
5*5 



> — 10 Forms. 

. i • 

lie 
• 1^ 



Form. 



In all 64 forms, which are reducible into 67 distinct syste- 
matic species, observed in tropical regions, with the single ex- 
ception of one at Cattaro, of which it will be seen, from an in- 
spection of the table, that 14 are species which have been ob- 
served in Europe (Leipzig and Berlin) *, and 8 so closely allied 
to some forms exhibited there f, that Dr Ehrenberg has not 
ventured, to characterize them by a distinct napie ; leaving 35, 
or about two-thirds of the whole, peculiar to tropical countries, 
and which they possess in. addition to many European species. 

• These are preceded in the Table by the letter E. 
t These are preceded by an £ ? ^ 
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It is racnarkaUe that, oC these S7 qpeaes, there are only 7 
which b^loQg to genera not found in £uiope, and that elu;h of 
these species fonns the type of a distinct genus, in none of which 
more than one has yet been found, viz. 



DitHgma. 


Hydrias. 




Disoma. 


TyphMna. 


Zoodadium. 


Ditooeephahu. 







Another singular fact exhibited by this table is, that on no 
one point of observation has more than two species of one genus 
been discovered. Only the genera Trichoda and Cydidium 
present four species ; all the others less, and by far the greater 
number only one. 

The following species are those characterized by the greatest 
geographical extension. 

Angmlltila fluvktili% Stations IIL & YII. 
Monas termor .— ... III.. VI. 9l VII. 
glaucoma, . III. &, X. 



Paramsedum^Cbiysalis, . 



. IV. IX. & X. 



We shall now present a similar analysis of M. Ehrenberg's 
Busman observations. Notwithstanding the rapidity of his jour, 
ney, he succeeded in establishing differences among the infusoria 
of no less than 91 different points of this vast empire, in the 
Northern Urals, the Siberian Steppe, the shores of the Caspian, 
and the Altai range, even to the Chinese Dzungarei : 

I. SaU Lake of Kurcdschkinsk near Astrachan; x»ater examined in 
Astrackan. 46° N. Lat. 66"" £. Loog. ?— 1 Form. 

Monas erubescens, n. sp. • 



II. Buchtarmaf in the Altai Mountains^ on the Irtysch. 
l^V £. Long— 6 Forms. 

BadUaria elongata, n. sp. 
£. Biglena capitata, n. sp. ? 
£. Monas mica, MuUer, 
£. Navicula fulva, 
£. , gracilis, n. sp. 

■ fusiformis^ n. sp. 

. Tentricosa, n. sp. 



1 »f 

Ti2 



49° N. Lat. 



13 

lis 

in 
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III. S^fjanofskoi, in ike Akai MoufUdini* — ^9 Fomt. 

Astasia yiridlSy D. sp. 

Bacterium deses (Encheljs deses, BTiUler} 
£. Coleps hirtus, Nitsch, 
£. lioxodes cucullulus, (Kolpoda cucuIL MuUer) 

Monas umbn, n. sp. 
£. Navicula gracilia, n. sp. . 
£. Ozjrtricha lepus, Boiy, 
£. Paramecium Aurdia, MUller, 

Spirodiflcus fulyufl^ n. qp. 






IV. Prochodnoi, Alp of the Altaic near Riddersk ; examined in Rid^ 
dersk. — 2 Forms* 

Sotifer Tulgarifly Sdixank, .... i^— j""' 

Trichodioa grandinella, (Trichoda grand., M\iller} ^ 

V. Smeinogarsk in the Altai Mountains* — 8 Forma. 

£. Anuisa palea, Bory, (Brachiosus, MUller) ^*^ 

Bodo Tiridu, n. g. •••••!§« 

£. Diglena cateUina, ' • • • . l^r 

Gonium hyalinum, n. sp. (a aingle globule 9^,) yf ^ 

Monaa kolpoda, n. sp. . • siv 

£. ...li.-. uva, Mttller, • siv 

£. Navicula gracilis, n. sp. . . ^<— ;■« 

VI. KoUwan, at the River Belaja, in the Altai Mountains. Observed 
toith conferva at Smeinogorsk,-^^2 Forms. 
£. Closterium lunula, Nitwh, • . ' * h'" 

£. Monafl termo^ MOller, • • • • i^v 

VII. Uralsk, on the River Ural.—l Forms. 

£. Aspidiflca Ljnceus, (Trichoda, MUller) . . ^/" 

£. Kolpoda cucullulus, MUller, . y^, 

Navicula fusiformis, . . . • ^v 

£. Ozytricha puUaster, (Kerona, MuUer) . ,>, 

Paramsecium compressum, n. sp. . . • i"* 

£. Tracheliufl fiudola, (Vibrio, MUller) • s"? 

£. Vibrio rugula, MUller, . . . • I'l 

VIII. Saratqfon the Woiga.—% Forms. 
£. Amseba diffluens, (Proteus, MuUer) 
£. Exilaria flabellum, n. sp. . 

Fragilaria angusta, n. sp. . 
£. -i— .— . pectinalis, Ljngbje, 

— — scalaris, n. sp. 



Gomphonema rotundatum, p* sp. 



A 
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IX. Hezktga SasckUchiia Stepptf near Orenburg. Soli ^Boater oi- 
seroed at Orenburg* — 6 Fohns* 

Anguillula recticauda, n. sp* - • . • \l" 



£. Bacterium monas, n. g. 

— ._ cylindricum, aL sp. 
£. Doxococcus globulus, ( Volvox, Mttller) 
£. Lioxodes cucuUulus^ (Kolpoda, Muller) 
£• Monaa atomus, MiUler, 



3ii 

ill 



X. Orenburg^ on the River I/m/.^— S Fonn«; 

Navicula gibba, n. sp. . . . . ^^*»^^^'» 

* uncmata, b. sp. • • . . ,\f 

■ turgida, n. sp. ' . . " > . ^^ — J^ 

'SL'^River Sahnara Westjrom Orenburg: examined with confervas 
at Urahk."^! Form. 

£. Carchesium fiisdculatum (Vorticellay Muller,) . ^Y' 

Xn^ — Platqfski Steppe between Barnaul and Kolivan in East Si' 
beria. — 1 Form. 
Astasia hsematodes, n. g. . . . . ^,"' 

Xni.— A^^cA/ym in the Southern Urals ; with confervce of marsh 
water. — 2 Forms. 



£. Pandorina mommy Bory, 
Trichodiscus sol, n. g. 






XIV. — Troizk East from the Urals in the Siberian Steppe ; from 
corferviB of a salt lake^ — 1 Form. 
£. GUmiphonema discolor, n. sp. . . . s*^ "* 

XV. — Barnaul in East Siberia on the Obi^^^S Forms. 

E. licucopbrys ? fluids, MUller, . . . j^/" 

£• Monas atomus, MUller, . . . • jhv 

■ ovalis, n. sp. . . • . ,^^ 

£. Navicula gracilis, n. sp. . . * . ^^^^^ 

— — ..— fusiformis, n. sp. . . • i? 

Trichodina stellina, (Yorticelk M^lUer,) . . ^, 

Trichodiscus Sol, n. g. . . . . ,*, 

E. Vibrio rugula, Miiller, . . •••?** 

XYI.'^Petropawlqfsh in West Siberia in the Ischim ; from salt 
water of the Steppe. — 3 Forins. . 
Anguillula inflexa, 0. sp. .... \'^^ 
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E. Vibrio lineola, MuUer, • . • • iJv 

XVni.^Catharinenburg on the Iset in the Urals ; from the river. 



marshes, and the Lake Schartash 
E. Actinophrys Sol, (Tricboda, Miiller), 
r. Amceba diffluens, (Proteuff, Miiller), 
E. Arcdla vulgaris, n, g. 
E. Aspidisca Lynceus, (Tricboda, Miiller), 

Bacterium ? fuscum, n« g. 

Bodo didymus, n. g. 

-^— vorticellaris, al. sp. • 
E. Closterium lunula, Nitsch. 
E. Cocconema dstula, . 

Cyclidium ? margariAaceum, lu sp. 
E. Doxococcus pulvisculus, n. g. 

......-..—». insequalis, aL sp. 

E. Exilaria panduriformis, n. sp. 

Fxagilaria bipunctata, n. sp. 

Gompbonema constrictum, n. sp. 
E. Kerona pustulata, M'uller, 
E. Monas termoj MuUer, 
E. Navlcula fulva, (Bacillaria, Nitscb) 
E. ■ gracilis, n. sp. 

. — turgida, n. sp. 

f— velox, n. sp. 

. ulna, (Bacillaria, Nitscb), 



E. Tracbelius fescioU (Vibrio, Miiller,) 
E. Tricboda ? Faramiecium, n. sp. 
E. Vorticella convallaria, Miiller, 



: — 26 Forms. 



25?yC T5*5ff 

35-^5 Jz 



T55 



XYllh^-Nishne TagH in the North Urals on the Tagil,^^l Form. 
Vorticella convallaria, Mtiller, . . body gV'^' 

JUX.i'^Tohohk in North West Siberia on the Irt^sch and Tobol. — 

21 Forms. 



Anguillula fluviatilis, Muller, 
E. Arcella vulgaris, n. g- 
E. Bacterium Monas, n. g. 
E. Bracbionus urceolaris, MUller, 
E. Closterium trabecula, n. sp. 
E. Colurus uncinatus, 
E. Difflugia proteiformis, Le Clerc 
E. Eospbora Najas, n. g. 

Fragilaria angusta, n. sp. . 



young jY 

TU5 25 
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Hydatlaa ? leptocerca> n. sp* • 

' ' ? laticauda, n. sp. • 



E. Kolpoda cucullusy MuUer, 
Monas byalina, n. sp. 

£. Monostyla ? lunaris^ n. g. . 
£. Monura colurus, n. g. 

Navicula turgida, n. sp. 
£. Salpina ? bicarinata, n. sp. . 

Trachelius globuliferus, n. sp. 

F. i— — ^-. trichophorus, n. sp. 
Vibrio ambljoxis, n. sp. 

E. Uifx^entrum tuibo, Nitscfa, 



1^ 

T*S*— I'f 

lis 



XX — Bogodofsk in the North Urals on the TuriOf near GO' N. Lot. 

—6 Fonns. 



£. Coleps hirtus, Nitsch, 

£. Colurus uncinatusy (Bracbionus, Muller), 

Hydatina ? terminalis, n. sp. 
E. Liepadella ? triptera, n. sp. • 
£. Paramsecium chrysalis, Muller, 
£. Vorticella microstoma, n. sp. 



body,'. 



XXL — Petersburg on the Neva ; in the Neva tvater^ confervce of 
marshes and vegetable infusions. 60° N. Lot. 48** JV. Zong^.— 23 
Forms. 



Bacterium enchelys, b. g. . 

—^ punctum, aL sp. 

. ■ termo^ aL sp. 

£. ——.—...^ tremulans, aL sp. 
£. Cjclidium gkucoma, MUUer, 
£. Glaucoma sdntillans, n. g. 
£. Kerona pustulata, Muller, 
£. Kolpoda cucullus, MUller, 
£. • I lens, MiiUer, 
£. Monas guttula, n. sp. 

-_ byaliiia, n. sp. 

...—.- umbra, n. sp. 

— ii— - Yolvox, n. sp. 
£. Paramsedum Aurelia, Miiller, 
£. Chrysalis, Muller, 

_i— — oyatum, n. sp. 
£. Spirillum yolutans, (Vibrio spirillum, MUller,) 
£. Trachelius anas, (Trichoda, MuUer,) 
E. ■■ fiilx, Schrank, . 
£. I lamella (Kolpoda, Muller,) 

£• Trichoda ? Paramieciui^ny n» sp. 



ill— lij 
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£. Trichodina comosa, n» g. . . . . ^'^ 

£. Vibrio ruguk, Mailer, .... ^ — ^^^ 

£. VorticeUa coQyallarifly MilUer, t>ody ^^g — ^, 

fi PjrTifbrmia. 

In all 148 forms reducible to 113 distinct species, which ex- 
tend through 51 genera. 95 species comprised in 39 genera, 
belong to the first class of Phytozoa, the Pdlygastrica. The 
other 18 species in 12 genera, belong to the Rotatoria. As- 
suming the chain of the Urals and the river of the same name 
as the boundary betwen Europe and Asia, 31 species belong to 
the former, and 8S to the latter. It will also be seen from an 
inspection of the table, that 69 species * agree with those which 
have been described in Europe by MuUer, or since discovered 
at Berlin. The other 44 belong, Kke the [tropical species, for 
the most part to European genera. The following genera, 
which were first discovered on this journey, have been all since 
detected at Berlin, viz. 

Areola, BodtK Trichodiscus. 

AsUuia, Eaaphora. 

So that there is no genus which can be regarded as peculiar to 
these regions. 

The genera which contain the greatest number of species al- 
ways belong to the Phyt polygastrica, viz. 

6 spedes of Trachdlkts, 

7 — «<- of yavicula, 

8 — cf Baetdrina* 
13 — — of Moiuu. 

Upon comparing together the African and Russian tables, we 
find, that the Infusoria which occur, 1. at Petersburg and BoU 
goslofsk, in lat. 6(f ; 2. at Sinai, in lat. 29* ; and, 3. in Dongola, 

lat. 19°; are: 

Poiygastr i^ 4 . Ho/o/orto—none. 

Cyclidium glaucoma. 
Kolpoda cucullufl. 
FaranuBcium chrysalis. 
Trachelius lamella. 

The species which extend over a still greater space, being 
found at Berlin, the Altai Mountains, Sinai, and Dongola, are ; 

" Preceded in the Table \>y the letter £. 
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Closterium lunula. (Anguillula fluviatilis.) 

Eolpoda cucuUus. Diglena catellina. 

Monas termo. Kotifer vulgaris. 
Kavicula fusifbTmis. 

Only one species has been found in all the points to which Dr 
Ehrenberg's observations have extended, viz. at Sinai, Dongola, 
Berlin, Petersburg, Bogoslofsk, and the Altai Mountains, the 
Kolpoda cucullus. 

% In Subterranean Waters. — As it was one of the principal 
objects of Humboldt^s journey through the Russian dominions 
to examine all the more important mines in the empire, an op- 
portunity was given to Dr Ehrenberg of determining the pre* 
sence or absence of infusory animals in situations excluded from 
the light of day, one of the principal agents in the production 
of these animals upon the hypothesis of the generatio primitiva. 
For this purpose he took the precaution of enclosing the stag- 
nant water, mould, and other substances brought to the surface 
for examination, in well dried glass flasks, so as to preclude the 
possibility of their being carried thither from the surface ; and 
in one instance, the depth was such that it was not even proba- 
ble that they had penetrated so far along with the sur^e water, 
but had been generated in the place where they were found. 

His endeavours were long unsuccessful. They were at last 
found in tolerable numbers in two situations : 

1. At the depth of 56 archines (fathon\s), in the silver mines 
of Smdnogorsk, in the Altai Mountains, the following species : 

Anguillula fluviatilis^ • . • , ^^"' 

Kolpoda cucullus> . , .« . ^j^jg 

Loxodes cucullulus, * • « • 79 

— i— ^— cucullio, . . . . 7I3 

It will be seen from the Russian table, that none of these spe- 
cies were found at Smeinogorsk in the waters at the surface. 

2. At the depth of 6 archines, in the copper-mine of Soimon- 
bfskoi, in the Southern Urals, in addition to the preceding 
species, 

Monas atomus, ... * si 5'" 
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It will be seen that the Kolpoda aicuUus^ ia agcua found in 
both these situations* 

S. In Atmospheric Waiers. — The occurrence of infueory ani- 
iQals in this situation became an object of interest ever since 
Humboldt drew the attention of naturalists to those currents of 
air which often ascend to the height of 18,000 feet above the 
earth^s surface, and are capable of carrying into the atmosphere 
many minute bodies which may be deposited on the summits of 
lofty mountains, or conveyed to distant plains. Not to mention 
the idea of Spallanzani, of minute infusoria hovering in the at- 
mosphere, Crleichen^s observations of their existence in snow melt- 
ed in a room, might lead to the supposition of their existence in 
the atmosphere. 

The burning plains of Africa present peculiar advantages for 
the deciaon of the question. During the day, the scorching 
rays of the meridian sun destroy every trace of life except the 
lizard ; and durijQg the night, the heavy dews afford atmosphe- 
ric water in a state of great purity. During Dr Ehrenberg^s 
journey into Africa, he made a point of examining, at almost 
every resting-place, the dew^rops which deposited themselves 
so abundantly on their instruments, &c. during the night. Each 
time he examined from fifteen to twenty drops, so that the ag- 
gregate number cannot have been short of 300 drops ; but in 
not one instance has he seen a single living animal. 

With this we conclude our analysis of Dr Ehrenberg's obser* 
vations, which have already extended perhaps to too great a 
length. The author, however, was unwilling to give an imper- 
fect account of these discoveries, which will form so important 
an epoch in zoological and physiological science. The friend of 
science cannot, however, help regretting, that while our conti- 
nental neighbours are adding such important accessions to her 
domains, not one Briton figures in the annals of Phy tozoology ; 
for we can hardly except from this censure the names of Home 
and Baer, who have given us a few details on the Vibrio of 
wheat. I shall only add a single reflection which is naturally 
suggested^ by the foregoing subject. When we consider the in- 
finity of animals with which the material world is filled^ thar 
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amltUude is truly amazing. Every green leaf swarms with in- 
habitants* The bodies of o&er aaiuak are in a manner filled 
with intestine life. The seas, lakes, marshes, and rirers of our 
jdanet teem with numberless living creatures. Without adding 
to these the gradations which Mr Locke has shewn to be more 
than probable in the intellectual world, we might almost con- 
clude that the str^gth of creative energy has been more lavishly 
expended upon the aninjate than upon the inanimate world ; and 
that notwithstanding the immense system of bodies into which 
Nature has so curiously wrought the mass of dead matter, and 
the several relationa which these bear to eaeb oilier, there is 
something still more wonderfnl in oontemphting the world of 
life with which every part of the universe is furnished. 

Eivplanation of Plaie IV. 

Fig. 1. Manas tertnoy Miiller, viewed with a power of 800. Its din^ensions 
bj the glass micrometer, were from isSf^ to ^^^j^^ of a line. £yen in 
this minute creature, when treated with infusion of indigo, can be per- 
ceived distinctly, in the hinder part of the body, firom four to six blue 
points, which the analogy of the larger infusoria leaves no doubt te be 
as many digestive sacs. Tlie smaller end, or fore part of the animal, 
always appears perfectly transparent. About 500 millions of these 
animalcules may be calculated to exist in a single drop. 

Fig. 2. Manas aUmus, MUller, magnified 380 times. Its real dimensions are 
about iln'^. In this species the circumscribed cavities, filled with 
colouring matter, are equaUy distinct. In the. midst of these ftre.ofi' 
ten seen others, of exactly the same form, but quite transparent, of 
which Muller made a separate species, M. lens. The M. (Ovmus has 
often a transverse fissure or contraction — ^the commencement of a gem- 
miparous propagation. 

Fig. 3. The Leucophrys patttloy £hr., Trichoda paL JMAller, magnified S80 
times. This beautiful animal ia remarkably characterised by the an- 
gular form of its intestinal canal, and by th^ innumerable cillas with 
which its body is everywhere beset. Many of the sacs, caeca^ or sto- 
machs, which exist in greater or less numbers in the interior of the 
animal, resemble very closely the ova of some of the Infusoria Ratato^ 
ria$ but their real nature appears on the exhlt^tifin of coloured, infu- 
sion, for, from being perfectly transparent, andwi^h a sort of granular 
aspect, they become beautifully coloured, alt^iough no canal of com- 
munication is visible between ^hem and the main tube, a designates 
the orifice of the anus, distinguished by the discharge pf coloured mat- 
ter in large irregularly coherent masses* 

Fig. 4. The intestine of the Leuoophrp9 pattOa, as it appears ^ring the varied 
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contractions and contortions of the animal ; when the connexion of the 
diffeient laca with the inteatinal canal becomes very apparent. 
Fiff. A. Bepresex^tethestructureanddeTelopment of the VorticOa CswwflMW, 
Mailer. In consequence of ignorance of this, no less than six differ- 
ent species have been formed of this animal, according to its appear- 
ance at different stages of its development. 
At a appears a network of mnumerable minute points attached to the 
roots of the adult animal. Their wze is about ti^wu'"- They expe* 
lience a vibratory motion, but are never deUchcd firom their original 
seat, so that they are probably connected with the roots by fine pe- 
dundes, too minute to be visible. They closely resemble the neU 
work of ova, whose actual exclusion firom the parent animal, Dr 
Ehrenberg has frequently seen in the Kolpoda ewmUug. Their actud 
production from the adult V. eanvaOaria has never yet been seen, but 
this analt^ makes it more than probable they are of the same nature^ 
or, at most, tiie very next grade in the progressive development of the 



At b the same animal is seen further advanced, and already furnished with 
a disthict peduncle and head, the latter of which is even now capable 
of causing currents of coloured particles in the water. Schrank gave 
to the animal under this form the name of V. monadic<ufi Still later 
they appear as at c, where the spiral shortening of the peduncle is most 
apparent. 
At d the animal is in its perfect stote. We need not repeat here what we 
have already noticed, of this animal propagating itseU also by a longi- 
tudinal and transverse division, and also by gemmules. 
Fig. a. Lateral view of the HydcOma aaUtOy Ehrenberg, VortietUa tetOOy Mai- 
ler, magnified 380 diameters, the true length of the animal being 
about i"'. 

a External tunic of the integuments. 

( Internal ditto. 

e Bifid tail. 

d Intestinal canal. 

9 (Esophagus. 

/ Bulb of the oesophagus. 

g One of the glandular bodies which embrace the oesophagus. 

h Rotatory organs. When seen vertically, whilst in fuU activity, they are 
seventeen in number, and each is provided with nx cilise. 

t Ligamentous bands^ to which the rotatory organs are attached, and by 
which their motions are regulated. 

Jc Mouth, with its mandibules or teeth. 

/ Cloaca communis for the intestine and oviduct 

m Orifice of the anus. 

n Caudal muscles. 

Musculus d(M:salis anterior. 

p Musculus dorsalis posterior. 

q Musculus lateralis dexter anterior. 
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r MuBculus kteralii dexter posterior. 

s Portion of the musculus lateralis sinister posterior. 

i Musculus ventrafis anterior. 

« Musculus ventralis posterior. 

V OTaria. 

jf Male seminal organs, testes. 

u Nervous circle in the neck. 

fi Cervical ganglion. 

y Recurrent nerves. 

I Great oesophageal ganglion ; above oesophagus. 

« (Esophageal ganglia ; on sides of oesophagus. 

{ Ventral nerve. 

If Oreat dorsal vesseL 

^ Transverse twigs, given off from the dorsal vesscL 

y, B — The foreign bodies which are seen in the cavity of the intes- 
tine are individuals of the Ncwiculafulva and N. gradUity which 
the animal has swallowed, and with which the digestive cavity is 
sometimes completely filled. 
Fig. 7* Generative organs in their unimpregnated state ; and. 
Fig. 8. The same organs impr^^ted. In these two figures, 
t Represents the testes, or male seminal organs. 
o V The ovaria. 

t The extremity of the intestine. 
e I The cloaca communis. 

tph A muscular-looking body, embracing the cloaca,— sphincter ? 
m Singularly contractile body, into which are inserted the openings of the 

testes (vasa deferentia ?) and which not improbably performs the fiinc- 

tion of a musculus ejaculatorius. 

Fig. 9. Appearance of the mouth, with its mandibules or teeth, when sepa- 
rated from the body by pressure between two fine laminss of mica, 
Along with the bulb of the oesophagus. 

Jddendufiu 

A remarkable deviation from the normal structure of the 
male generative organs among the Inf. Rotatoria characterizes 
the Rotiftr vulgaris^ Schrank, and the PhUodina erythroph* 
thalmay Ehrenberg. They are unprovided with the singul^ly 
contractile organ which usually embraces the excretory ducts of 
the male testes, and which is very distinct in the Hydatina. 
Its place seems to be supplied by an erectile organ, resembling 
very much in form the penis of the higher animals, and which 
projects from the neck. That this is its nature is rendered very 
probable from the animal frequently inflecting itself nearly 
double, and applying this organ to the cloacal orifice situated 
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near its posterior extremity, by which the ova and living yoiitig 
(for these species are also viviparous) are excluded. A strikihg 
analogy to this position of the male organs is presented by many 
of the mollusca ♦. 

NOT£ — In the first part of this Memoir, at f>. 8S% a Note of inteiTogatkm 
has been inadvertently omitted after Nervous Sfftkmy which the reader 
will be 80 good as to supplj. 



Visit to the Valley of Deaths in the Island qf Java. By A. 
Loudon, Esq. In a Letter to Professor Jamssok. 

My Dbab Sib, 
The following is an extract frotn my journal of a tour through 
the Islands of Java and Madara last year : — 

" BcUoTf SdJuly 1880. — This evening, while walking round 
the village with the Patteh (native chief), he told me that there 

* In a late number of Oken*s Isis (1831 Heft 4. p. 403), I observe that 
Dr £schweiler considers as fully demonstrated what Br Ehrenberg only ha- 
zards as a probable conjecture, viz. that the Monads and other allied genera 
are only the young animals of the Kolpodof, Paranueda, &c in their first 
stage of development. He founds his opinion on the fact of his always hav- 
ing observed monads appear first in the water of a bottle, which he happen. 
^ to be daily examining, in i^osecution of his researches into the ova and 
•early states off some of the microscopic ittngi ; and that gradually from day to 
day he witnessed the successive appearance In the water of the Voriicdlm, 
BaitUoruB, and others of the more complicated forms. He does not mention 
whether these monads could be detected ; nor does he seem to have actually 
seen the metamorphosis of the simplest Polpgastrioa into the highly oi^^ized 
Motatoria ; so that as yet the question remains for solution. 

Dr Eschweiler farther seems to consider, the minute gelatinous^ookisg 
corpuscles, which adhere to the roots of the vorticellse, and which seem to be 
afterwards evolved into perfect animals similar to their parent trunks ; as the 
commencement of animal life, by the spontaneous productions of its first ele- 
ment,— a simple animated vesicle. The hastiness of this conclusion wilt be 
Bt once apparent to those who have perused the body of the above memoir. 
For we have there seen that although the real source of this reticular spawn- 
like matter, has not been fully made out with regard to the VortioeUai ; the ac- 
tual exclusion of a substance exactly similar from the body of the Kolpoda 
cuoUliusyis a matter of actual observation. We are therefore entitled by an 
almost irresistible analogy to conclude, that both an derived from the sune 
source. *j q. 
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» a Yalfey only three miles from Balor, that no person could 
dpproach without forfeiting their lives, and that the skeletons of 
bdman beings, and all sorts of beasts and birds covered the 
bottom of the valley. I mentioned thi3 to the Commandant 
Mr Van Spreewenberg, and proposed our going to see it ; Mr 
Daendels, the aisststant-resident, agreed to go with us. At this 
dme t did not credit all that the Javanese Chief told me. I 
knew that thete was a lake close to this, that it was dangerous 
to approa<;h too near, but I had never heard of the Valley of 
Death. 

" Balor^ 4ith Jtdy; — ^Early this morning we made an excur- 
sion to the extraordinary valley, called by the natives Guwo 
Upas, or Poisoned VMey : it is three miles from Balor, on the 
road to the Djiang. Mr Daendels had ordered a footpath to 
be made from the main road to the valley. We took with us two 
dogs and some fowls, to try experiments in this poisonous hollow. 
On arriving at the foot of the mountain, we dismounted and 
scrambled up the »de, about a quarter of a mile, holding on by 
the branches of trees, and we were a good deal fatigued before 
we got up the path, being very steep and slippery, from the fall 
of rain during the night. When within a few yards of the valley 
we experienced a strong nauseous suffocating smell, but, on 
coming close to the edge, this disagreeable smell left us. We 
were now all lost in astonishment at the awful scene before us. 
The valley appeared to be about half a mile in circumference, 
oval, and the depth from 30 to 35 feet, the bottom quite flat,— 
no vegetation^ — some very large, in appearance, river-stones, 
and the whole covered with the skeletons of human beings, 
tygers, pigs, deer, peacocks, and all sorts of birds. We could 
not perceive any vapour or any opening in the ground, which 
last appeared to be of a hard sandy substance. The sides of 
die valley from the top to the bottom are covered with trees, 
sbrubs, &c. It was now proposed by one of the party to enter 
the valley ; but at the spot where we were, this was difficult, at 
least for me, as one false step would have brought us to eter- 
nity, as no assistance could be given. We lighted our cigars, 
and, with the assistance of a bamboo, we went down within 18 
feet of the bottom. Here we did not experience any-difficulty in 
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breathing, but an offensive nauseous smell annoyed us. We now 
fastened a dog to the end of a bamboo, 18 feet long, and sent 
him in, we had our watches in our hands, and in. 14! seconds he 
fell on his back^ did not move his limbs or look round, but oon- 
tioued to breathe 18 minutes. We then sent in another, or rathar 
he got loose from the bamboo, but walked in to where the other 
dog was lying : he then stood quite still, and in 10 seconds he fell 
on his face, and never moved his limbs afterwards : he continued 
to breathe for 7 minutes. We now tried a fowl, which died in 1^ 
minute. We threw in another, which died before touching the 
ground. During these experiments we experienced a heavy 
shower of rain ; but we were so interested by the awful scene 
before us, that we did not care for getting wet On the op*|[xy- 
site side, near a large stone, was the skeleton of a human being, 
who must have perished on his back, with the right arm under 
the head, from being exposed to the weather, the bones were 
bleached as white as ivory. I was anxious to procure this skele* 
ton, but any attempt to get at it would have been madness. After 
remaining two hours in this Valley of Death, we returned, but 
found some difficulty in getting out. From the heavy shower, 
the sides of the valley were very slippery, and had it not been 
for two Javanese behind us, we might have found it no easy 
matter to escape from this pestilential spot. On reaching our 
rendezvous we had some brandy and water, and left this most 
extraordinary valley, came down the slippery footpath, some- 
times on our hams and hands to the main road, mounted our 
horses, and returned to Balor, quite pleased with our trip. 
The human skeletons are supposed to have been rebels, who 
had been pursued from the main road, and taken refuge in the 
different valleys, as a wanderer cannot know his danger till he 
is in the valley, and when once there, one has not the power or 
presence of mind to return. 

" There is a great difference between this valley and the Grotto 
del Cano^ near Naples, where the air is confined to a small aper- 
ture ; while here the circumference is fully half a mile, and not 
the least smell of sulphur, nor any appearance of an eruption 
ever having taken place near it, although I am aware that the 
whole chain of mountains is volcanic^ as there are two craters 
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at no great distance from the sicle of the road at the foot of the 
Djienz, and they constantly emit smoke.^«— Fahr. 58°« 

In the 8th volume of the proceedings of the Batavian Society 
of Arts and Sciences, Dr Horsefield of the East India House^ 
gives a description of the mineral constitution of the different 
mountains of Java. He examined several parts of the chain of 
hills, and states that he heard of this valley, but that he could 
not prevail on the natives to shew him where it was» I have 
sent the Doctor a copy of the above extract."" 



Remarks on the Serroiure of the Middle ClaWy and the irre- 
gular Dentictdation of the Beak, in certain Birds. By W« 
Macgillivbay, a. M., &c. Conservator of the Museum of 
the Royal College of Surgeons, &c. Communicated by the 
Author. 

The serrature of the middle claw of certain species of birds, is 
a circumstance which must have attracted the notice of every 
person accustomed to look somewhat minutely to birds. The 
results of my observation on this subject may be briefly stated 
as follows. In diflerent birds, the claws are of various forms : 
sometimes nearly circular in their transverse section, and more 
or less curved, as in hawks and owls ; sometimes flat and ex- 
panded, as in grebes; sometimes they have two small sharp 
margins, and sometimes one of the margins is enlarged. In all 
birds, the inner margin of the third or middle claw is larger than 
the outer, and that claw is more or less curved outwards. Claws 
with small margins, or such as are strong, with a thick margin, 
are never serrated, as in eagles, pheasants and geese. Claws 
which have the inner margin dilated, but rather strong, are 
sometimes undulated, not merely on the edge-line, but along 
the whole plane of the inner slope, as in some ducks and gulls. 
In the shearwater and some other birds, the margin, which is 
dilated, and rather thin, is undulated with irregular serratures. 
In the herons, in which the middle claw has a thin margin, the 
serrature is regular ; but in the storks and Balearic crane, in 
which the claw is thicker, the margin is entire. In the genera 
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Carbo, Pdecaniis, Sida, and Phaetod, the margin of the nuddie 
claw is thin and distinctly serrated. In the grebes, in which 
the daw^ are quite flat and round, the extremity of that of the 
miMIe toe is also serrated, or rather cut into by parallel lines. 
La^ly, In the genus Caprimulgns, in which the inner margin of 
the middle ckw is extremely thio, so as to be quite flexiUe, 
that mfargin is regularly, beautifully, and deeply serrated, inso- 
tnuch that it may be sud to be pectinated ; while in the inti-. 
mately allied genus Podargus, the daws of which are of a diffis*- 
rent form, the margin is entire. 

The serrature of these daws is not like that of the leaves of 
plants, or the teeth of a saw, but consists of short parallel cuts 
in the edge of the claw, not at right angles to the central Kne, 
but more or less oblique, and directed towards the base, some- 
what like the barbs of a quill, parallel, and in contact at the 
edges. They are in general, but not always, equally distanced ; 
and the thinner the claw is, the more regular they usually are. 
The serratures towards the end of the claw are more or less 
broken. Sometimes there is, in consequence, a large piece of 
the inner edge wanting, and sometimes, especially in very thin 
claws, as in those of the goatsuckers, the end of the claw is 
broken off. Such are the facts known to me on this subject 

When certain persons have observed a fact in structure, they 
are desirous of knowing its relation to function, and employ 
various methods for this purpose ; but, on the whole, conjecture 
is the mode usually adopted, for observation is not suited to the 
genius of all who call themselves naturalists, and fancy is a ready 
solvent for all gordian knots in physiology. In the Journal of 
the Royal Institution of Great Britain, for October 1830, there 
is a paper on the Cleanliness of Animals, by Mr Rennie, in 
which he takes occasion to allude to the pectinated structure of 
the claw of the middle toe of the fern-owl or goatsucker. The 
following are his remarks in a condensed form. 

The bird alluded to has the middle claw cut into serratures, 
like a saw or a short-toothed comb. White of Selborne seems 
to think this structure given for the purpose of enabling it to 
seize insects. Mr Dillon^s observations lead him to suppose 
that the serratures are employed by the bird to comb its whisk- 
ers. Mr Swainson thinks that the fact of an Am^can group 
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of the same fabds, which haire no wfaisken to comli, and an 
Australian :gn>up, which have whiskers, but no serratures on the 
daws, is discordant with Mr Dillon^s opinion. Wilson, the 
Anerioan ornithologist, in desoriUng the Whip-poor-will, says 
the pectinated middle claw is probably employed as a comb, to 
lid the plumage of its head of vermin. He makes a similar re- 
mark with reference to the Chuck-wiirs-widow. ^ Considering 
the utility of such an instrument,^ says Mr Rennie, ^ we may 
wonder, perhaps, tliat 'besides the herons, no other birds are 
afamlarly provided for attacking those troublesome insects, which 
often seriously injure the vigour and health of the animal in- 
fested, and sometimes even occasion death.^ He then proceeds 
to relate a case of a swallow, which, bdng infested with vermin, 
^ seemed instinctively courting human aid,^ and allowed him to 
free it of its tormentors, after which it flew off joyfuUy to join 
its companions. The case is similar to one which occurred to 
Audubon. A hawk allowed itself to be caught and carried 
home, sat patiently on a perch until its portrait was leisurely 
finished, and then flew off in merry mood. In fact, it seemed 
instinctively desirous of being represented by the artist. 

Observation and experiment can alone determine the use of 
im organ ; but, on the subject in question, we are deficient in 
facts. Wilson says the Carolina Goatsucker is often employed 
in riding itself of vermin, by means of its pectinated claw, ** at 
least, when in a state of captivity." But Audubon, who had 
■better opportunities of observing that bird, professes entire igno- 
rance of the use of the claw. Birds, however, which have no 
pectinated claw, may be seen, in freedom and in captivity, 
scratching their heads, often very assiduously, and thus the 
pectination is not at all essential to the purpose. In the 
deficiency of observed facts, we may sometimes have recourse 
to analogy and reflection ; at least, the truth of an alleged or 
supposed fact, may sometimes be settled by means of them. 

It is a fact that many birds are much infested by vermin, 
especially about the head. It is also a fact that, in general, 
these para»tic insects do not injure their patrons in a serious de- 
^^ree, for animals much infested by them, appear to perform all 
their functions as well as other individuals of the tome species 
less infested. When an animal becomes sickly, its vermin may 
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increase ^ as seriously to add to its disease, or yermin may 
become a disease, and injure or destroy the animal ; but these 
«re conjectures rather than facts. It is a fact, that birds 
liable to be infested by vermin are quite unable to rid them- 
selves of their tormentors, the latter enjoying almost perfect im* 
munity, especially about the head, which, with others, is a rea- 
son why the head* and especially the anterior part of it, should 
be more densely peopled than the other parts of the body. It 
is asserted that gallinaceous and passerine birds wallow in dust 
for the purpose of ridding themselves of vermin. The reason 
is doubtful, although the fact is notorious ; but it is certain that 
these birds have vermin, of which they do not succeed in ridding 
themselves by means of their bills or claws. If an active litde 
bird, like a chaffinch or wren, be not able to trield its bill effective- 
ly, how much less chance has the spoonbill, the stork, die goose 
or the eagle ! I have watched gannets as they sat on their nests, 
or roosted on the rocks, but I never saw one scratch its head, 
although these birds are sadly infested by insects, and have the 
middle toe serrated. But against the supposed use of the ser- 
rated claw in the goatsucker, the fact is decisive that birds at 
least as much infested by insects, such as the magpie, auk, and 
guillemot, have no comb. Besides, the claw in question b so con- 
structed that it could not answer the purpose intended ; for the 
serraturesare close, and therefore could not act as a comb, or if 
the barbs could be introduced between them, they are so thin 
and delicate that a week'^s use would render the combunservio&- 
able. As to the seizing of insects, it being a fact not observed 
but supposed, it is only necessary to ask if herons, pelicans, and 
boobies catch insects, or fishes either, with their claws ? Lastly, 
if the pectinated claw be used by the goatsucker for cleaning its 
whiskers, which become clogged with the scales of moths, why 
has not the cormorant whiskers to be cleaned, seeing it has the 
currycomb ? In short, we know nothing about the matter ; but 
one fact often throws light on another. 

Thus it is a fact that the edges of the bill of the gannet, the 
booby, and the lesser booby, are irregularly serrated, sometimes 
deeply and indistinctly, especially in the latter species. The 
serratures have a regular direction, being inclined inwards or 
toward the base of the beak. Now, it is a fact, that until the 
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youug gannet is fuUy fledged, it has no serratures on its beak» 
the edges of which are quite even, and that until it has flowm 
about for some time, and shifted for itself, they remain entire. 
It is therefore evident that use has broken the edges into in^ 
gular serratures, and that the regularity of the direction of these 
serratures must depend upon the action, or, more probably, 
chiefly upon the organic structure of the bill, which gives it a 
tendency, under the application of force, to break in a particular 
way. 

It is also a fact, a curious fact, right to the purpose, that the 
young gannet has no serratures on its middle claw, until it has 
left the nest and flown about for some time. It is therrfore evi- 
dent that use produces the serratures of the claw. But gannets 
never employ their feet in catching fish, and the act of scratch- 
ing their heads could never break their claws. Wherefore, the 
serratures are produced in some other way, perhaps by the 
weight of the bird in settling, and the action of the flexors of 
the toes in strongly pressing the claw against the rock, where- 
by the edge of the middle claw, the only one that is thin and 
flexible, breaks into parallel rents. If this be the case in the 
gannet, analogy leads us to suppose it to be equally so in the . 
heron and the goatsucker. I am not, however, inclined to run 
into conjecture, and therefore stop at a point where one can 
easily look back and separate fact from fancy. 

In the mean time, it would be curious to observe whether the 
young of all birds which have irregularly serrated bills, have 
the margins even until they leave the nest, as in the case of the 
gannet ; and whether the.middle claw of the young of such birds 
as have that organ serrated in the adult state, is as entire as in 
the species just mentioned. When these facts are determined, 
and the habits of the species closely examined, we may be able 
to discover the real nature of the serrated claw. 

With respect to the serrature of the beak, I have still to re- 
mark, that it occurs in many birds in various degrees, but al- 
ways and exclusively in such as have beaks with long, sharp and 
thin edges. Thus, irregular serratures are occasionally seen in 
the bill of the terns, and always in the same direction. They 
are more decided and regular in the genera Sula and Phaeton; 
In young birds of these genera, they are usually less marked. 
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and somednies, in old birds^ the edges are almost enticely Ihik 
ken. Supposing these fractures or incisions to take place in 
ooDsequence of the action of the beak, as is the case in the gan- 
net and jtem, it is difficult to conoeiye how that action.- should 
produce it The fishes on which these birds prey aie caught 
by plun^ng after them, and are swallowed entire, so that the 
edges of the beak do not come in contact with bone. But the 
determination of the question must be left to observation, which 
alone can elicit truth, conjectures as to the uses of organs, and 
the reasons of facts, being merely useful in leading to experi- 
ment, and having a claim upon our credence only in propor<(' 
tion to the general knowledge and correct, judgment of their au- 
thor. 



Descriptions of some new Species of Malesherbia^ Kageneckia^ 
QuiUqjaj and of a new Genus of the order Salicaria. By 
Mr David Don, Librarian to the Linnean Society ; Mem* 
her of the Imperial Academy Naturae Curiosorum ; of the 
Imperial Society of Naturalists of Moscow ; of the Royal 
Botanical Society of Ratisbon ; and of the Wemerian So- 
ciety of Edinburgh, &c. 

JXAViNG. already given detailed descriptions of the three genera 
above mentioned, in two preceding numbers of this Journal, and 
also of the species then known to me, I shall confine myself in 
this place to the description of the new species, the numbers of 
which, for the sake of connexion, are continued from those al- 
ready described by me. 

QUILLAJA, No. SO. p. 229 

3. Q. peHolarisy foliis long^ petiolatis ovalibus dentatis subserratig. 

Bab. InChUL D. Cuming, f^ (V. s. sp. in Herb. Lamb.) 

FcUaovtXxAy dentata, subserrata, glabra, nitida, sesqui v. bipoUicaria. PetM 
fer^ uncialep. Sttpuia parvae, caducse. Fhres nondum vidi. 

Obs. Maxima affinis Q. saponaiiae, sed abund^ diversa petiolis S-pl6 Ion* 
gionbusu '^ *^ 
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KAGENECKIA, No. 20. p. 231. 

3. K. erakBgoidesfsio]us elUptico-oblonms iiuicroQatitai|{ut^ serratj^ cffrymm 
bis axillaribus, laciniis calycinis denticmatis. 

Hob. In Chili ad Cumbre Andium daustrum. Macraey Cummg. Yi 
(V. fb sfk in Herb. Lamb^) 

Afhor sempervirens, cortice plumbeo JseTL Foiki brevissim^ petiolata, elUp« 
tico-oblonga, mucronata,%argut^ serrata (serraturis subspinulosis) rigida, 
basl saepius rotundata, supra viridi% lucida, subtiis gb&uca, utrinque gla« 
bra, venosissima, sesqui y. bipollicaria. Petioli dilatati^ sesquillneam 
longL SHpula minimse glandulseformes. Flares (masculos taDtum vidi) 
albi, corymbosi, fer^ Cratrngi agyacanth»^ CwytiUn axiilares, multiflorL 
CcUyjp campanulatus : laciniis ovalibus, margine denticulatis, leviterque 
lanuginosis. Petala orbiculata, venosissima, margine puberula. Slam- 
na 15 : JUammtk subiilatis» iml baai in annuium prominulum connatia. 

4. K. angusttfoHa^ foliis lineari-lanceolaUs acutis : denticulonun 'glandulis 
deciduis, fioribus Qorjmbosis. 

Hab. In Chili D. Cwmng* Yi (Y. 8. sp. in Herb. Lamb.) 

Arbor sempervirens, DodfrnoMs facie. Folia conferta, petiolata, lineari-lanceo* 
lata, acuta, serrulata, basi attenuata, utrinque vernice obducta, tripoUi- 
caria : denitieulis apice deciduo subinde obtusis. Fhres (macsulos tantiim 
Tidi) terminales, corymbosi, albi. Calyx cyatbiformis : laciniis ovatia, 
acutis, marj^e jpuberuUs. Petala 5, obovata, venosa, ciliata. Stamina 
15, quoium 5 laciniis calycinis opposlta ; cseteris per paria petalis oppo- 
sitis :Jilamentis subulatis, im^ basi in annuium prominulum connatis. 

Obs. Folia in toto genere obliqu^ 'posita, nee verticalia, coriacea, paging 
utrinque consimili, costd unicd prominent!, venisque obliqu^ transyersia, di« 
chotomis, nun^erosis. 

MALESHERBIA, No. 4. p. 322. 

3. M. linearifoUoy villosa ; foliis Unearibusint^^rii, perianthii fiiuce dilataid, 
coroni decemfid^ : laciniis dentatis. 

Gynopleura linearlfolis^ Cav. Icon, iv. p. 52. t. 3f^ 

Bab, In ChUi montibus, prseseriim in tnu^u Fortillo yulg^dicto 
usque ad Mendoza urbem. Ludovicua Nee. Q ? 

Cattlis tripedalis. Folia sessiHa, llnearia, integerrima, semipolUcaria ; inferiora 
lon^ora, serrulata. Flores axillares (an rectius oppositifolii ?) alfc^. Pe- 
rianthium fauce dilatatum, campanulatum, limbo 10-fidum ; hdniia Arte. 
rioribus lineari-oblongis, obtusis ; interioribus oboyatis, retusis. Stpli in- 
fra apicem ovarii inserti. 

I had referred to this plant, with a note of interirogation, un- 
der my M, panictdata, described in the number above quoted 
of this Journal ; and although I have not yet been so fortunate 
as to see a specimen, I am now convinced of its being a distinct 
species. 

4. M. humUiSf viUosiB^ma, foliiB laciniatia,. perisnthii fauce dilatfttS, coronft 
simpUci eios^ dentatd, antberis subrotundis ! 
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ffab. In Chili and Coquiihbo. Mucraey Cvmkng. ^ (V. 8. sp. in 
Herb. Lamb.) 

Herha undique villosissima, mollis. Caulis procumbens, ramosissimus, spi-> 
thamseus. Folia sparaa, petiolata, oblonga, ladniata, basd attenuata, sem- 
uncialia; mperiora minora, nonnisi dentaia. FUtres minores, albi, de* 
mum exsiccitatione ccerulescentes, copiosissimi, brevissim^ pedunculati 
suboppositifolil. PefiarUhium semipollicare, yillosissimum : faux tube 
yix longior : corona simplici, brevissim^ tenuissim^ membranaceS, eros^ 
dentate : Imbi ladniis exteriortbus ligulatis, trinerviis ; mUrioribus obova- 
iis, retusis. FilamerUa capillaria, basi in columnam brevem connata. 
AnthertB parvse, subrotundse ! StyR 3, capiUares, ovarii trigoni me(Uo in- 
sertL Cajisula membranacea, oligosperma. 

A. M. coronaia, glanduloso-pubescens ; foliis linearibus sinuato-dentatis, pe- 
rianthii fauce dilatatd, coron^ simplici integerrim^ I 

ffab. In Chili ad Valparaiso. JD. Cummg. Q ? (Y. s. sp. in Herb. 
Lamb.) 

# 
Uerha minute pubescens, cinerea, glandulisque pedicellatis copios^ ornata. 
Candis erectufl, teres, sesqui v. tri|)edalis. Folia brevLssim^ petiolata, 
elongato-linearia, obtusa, basi attenuata, 3-^pollicaria; tiifi?mra gross^ 
sinuato-dentata ; superiora plerumque integerrima, deos^ glandulosa. 
Flores violacei, paniculati. Perianthium tomentosup, copiosi glandulo- 
sum, poUicare : fatix dilatata, in tubum gradatim attenuata : limbus fauce 
longior ; ladniis exterUmbus elliptico-oblongis, obtusis, trinerviis, reticu- 
lato-venosissimis ; interiorilms ovatis, acutiusculis, basi angustatH subun- 
guiculatis, venosis, brevioribus : Corond simplici, brevissimS, tenuissim^ 
membranace^ integerrim^ ! FUamenta complanata, glabra, basi in colum- 
nam elqngatam connata. Ovarium globosum, tomentosum, columnse 
staminalis longioris apici insidens. Styli 3, terminales ! longissimi, ca- 
pillares. Stigmata paull6 dilatata* 

PLEUROPHORA. 

Spst, Linn. HEPTANDRIA MONOGYNIA. 
Ord. Nat SALICARI^, Juss. 

Calyx tubulosus, angulatus, bibracteatus : limbo plicato, 10-14-dentato : denii- 
bus semi-ovatis, eiectis, conniventibus, mucronatis ; altemis spinosis, pa- 
tentibus. Petala 5 v. 7} ligulata, ungue brevissimo, dentibus calycinis 
propriis altema, fauci inserla. Stamina 7, rarius 6 v. 8, basi tubi calyci- 
ni inssrta : filamenta capillaria, glabra, calyce longiora : anthera cordatse, 
biloculares, suturft marginal! fere undique dehiscentes. Pistillum 1 : ova^ 
rum ovato-oblongum, compressum, pedicellatum, lateri inferiori baseos 
calycis insertum I uniloculare : stylus filiformis, glaber : stigma simplicis- 
simum. Placenta ovarii parieti omninb adnata ! ovuJa pauca, obovata, 
compressa, erecta. Caetera ignota. 

Fruticulus spithamaus^ ramosissimus^ rigidus : ramis tetragonis, arigulis dentu 
culato-scabris. Folia opposita^ sessilia, lineariJanceolata, acuminatay inte- 
gerrima, coriacea^ glabra, margine colorato, scabro, pollicaria. Flores in apiee 
ramulorum axillares, sessiles, conferti, subspicaH, Bractese 2, calyd utrinque 
adnata, lineari'lanceolat(By mucronatO'Spinosa, TetSiisi parva, punicea. An- 
therse violacea, 

1. P. pungens. 

Hah- In Chili ad Coquimbo. Macrae^ Cuming, F> (V. 8. sp. in 
Herb. Lamb.) 
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This remarkable genus must be jplaced next to Cuphea^ but 
from which, as well as from every other genus of the order, it 
is essentially distinguished by its pedicellate fruit, and by the 
placenta being attached along its whole length to the upper side 
of the ovarium* The stamina are also fewer in number, and 
the calyx is furnished with two bracteae. The plant is a native 
of Chile, wh^e it was discovered by my late friend Mr Jameil 
Macrae, and more recently by Mr H. Cuming, in whose extent 
sive collection there are abundance of fine specimens of it. 

LAPAGERIA hosba, Ne< 23. p. VJ^. 

" Add the following synonym. 

Vochiy JLiUaoeo araplismraoque ilore cramesino. FeuikU, PetutK p. 60. 1 49. 

The figure is an indifferent one, the leaves being erroneously 
represented as temate, and the flower as tetraphyllous, but the 
description, as is usual with this accurate author, is excellent, 
fexcept in regard to the leaves, which he states to be temate. 



Biagrapfif^ of the late Duoald Carmichael, Esq, Captain 72d 
Regiment, FeUaw qflAnncean Society, <$*c. (Continued from 
preceding volume, page 103.) 

1. Hus we see that neither the hurry of military movements, 
nor the proximity of the enemy, could hinder Capt. Car* 
michael from entering immediately upon his scientific researches, 
or availing himself of the hours which might justly be devoted 
to sleep or recreation, in order to become acquainted with the 
productions of the country. From his journal we transcribe 
the following notes on the animals of the Cape. 

" The African Rhinoceros {Rhinoceros bicomis) differs from 
that of Asia, in having two horns instead of one. Its hide i^ 
smooth, likewise, and free from wrinkles. Of the hide of the 
Rhinoceros and Hippopotamus, the boors manufacture a sort of 
horsewhip, known by the name of ShamboTcT' " The horns of the 
Rhinoceros are solid. When turned in the lathe, and fashioned 
into drinking-cups, the article is held in high repute among* the 
colonists as an infallible detector of poison. They; firmlv be- 
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fievq, aooprding -to the aneieDt creed, tlmt if any noxious fluid 
were pouted into a cup of this descripticta,- it would faistant^ 
Jbam andboU over the brim. • , 

" Of all the quadrupeds that prey upcm birds, the Raiel (Fi; 
verra meilivora^^ a species of UrsuSy according to Mr BurchelT; 
is pedmps the most destructive* When I was at Algoa Bay, 
€i^t. Lawrence and Dr Ingham, my next-door neighbours,, 
amused themselves with breeding poultry. As their hen-roosts 
happened to stand contiguous, the- fowls used to lay their eggs 
Indiscriminately in that which was most convenient. This in-, 
troduced frequent altercations between the owners, respecting 
the property of the eggs, each of them pretending to discover^ 
by infallible marks, the produce of his own fowls. The scene 
of these disputes was usually at my door, which was r^arded 
as a sort of neutral ground ; and as their arguments were usually 
long and loud, my situation as a listener, and often a referee^ 
was rather an unpleasant one. Hints or entreaties on my part 
could never prevail on them to move an inch from my threshold^ 
and the subject was becoming every day more harassing, when 
my good genius, in the shape of a Raiel, came and took up its 
residence in our neighbourhood. In the course of one night, 
this destructive vermin put an end to all disputes, by cutting 
the throats of all the fowls, to the number of two doxen and a- 
half, most of which were found next morning weltering in their 
blood. It carried off two or three to its burrow, to which w« 
traced it by means of their feathers, and after a great deal <^ 
labour, succeeded in destroying it. 

<^ The Raiel is also exceedingly fond of honey, and securely 
plunders the. hive, whilst the bees exhaust their fury on its im- 
penetrable hide. It is, of all animals, perhaps, the most tena- 
dous of life ; the skin being so thick and so loosely attached to 
the carcass, that it is proof against every species of violence.*^ 

" The Boors and Hottentots in the vicinity of Algoa Bay, 
collect vast quantities of wild honey, which they find in the ilol- 
low trunks of decayed trees, in the deserted nest of the Termes 
(or while ants)^ in the crevices of rocks, and in holes burrowed 
in the ground by the cbacals and hyaenas. The hive is usually 
revealed to^em by a bird, called, on this account, the Honey- 
Guide (fin/Ctdui Indicator), This feathered infbritiant, though 
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particiilaiiy'fbad of bofiey, cannot procure it but by the aid of 
others. It therefore watches the appearance of those from 
whom it exjpects the Ratification of its appetite, and advertisiag 
them by ^ peculiBur arid weUrknowJr ilote, leads the way, flitting 
from bush to bnsh, to the spot where the hoard is deposited. 
There is fib incoifvenience of sorile moment, howevep, that at«i 
tends iitiplicit reliance on^ the call of this extraordinary caters, 
which is said.'to amuse itself in leading its unwary follower across 
the haunt of a Hon, tiger, rhinceros^ or other natural curiosity 
of that stamp, which he feels, perhaps, no particular anxiety to 
study.* This isunivenndly believed by the Bobrs, and may be 
true enough. But though we admit the fact, I should think we 
may safely reject the inference. The nature of the country where 
1)ees bxu3l Indiealors are met with, is such, that the latter, incoiv 
ducting you to the stores of 'the former, may occasionally croBS 
the path of olte of idt'of tho^e animals; but it can hardly be 
credited that, the bird» which, in alluring you, seeks only its own 
gratification^' would designedly lead you to the disappointment 
of both. 

<< The SwaUoWB are mi^raifeo^y ^t the Cape as well as in Ei^ 
rope ; and appear at Aigoa Bay in the month of September. 
Of the three species which I observed there, onejs the Hirundo 
capensis. A pair of these built their nest on the outside of the 
house wherein I lodged, against the angle formed by the wall, 
and the board 'yhieh supported the eaves. The whole of this 
nest waa eoyi^red: in, aild it #as fbmished with a long neck or 
passage,. through which the birds ^ssed in and out. , It r^ 
sembled. a longitudinal section df a Florence inUflask* This 
nest having ommbled away aft^. the young birds had quitted 
it, the same pair/or another of- the sctaie species, built on the 
old fpundition ags&n jn*the ndontb of February. But at this 
time, I rematked ao^ improvement in the pllin of it, that can 
hmdly be referred to the dictates of m^re instinct. The body 
of the nast wM^at the same sh^ as before, but instead of la 
mgle ^flfl^agje^ it was furnished with one at each nde, running 
along tb<^ angle <tf the roof ; and on watcbitig the birds, I ob^ 
served theyia^aaiably.went in'at onfe piassage, and came out at 
Ae other. . Besides saving tbemaelves the trouble of tumii^ in 
the neist, and disturbing, perhaps, its interior arrangement, they 
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were guarded by this contrivance against a surprise by serpentai^ 
Which frequently creep up along the wall, or descend from the 
thatch, and devour both the mother and her bropd.^ 
' *^ One evening, it was, I think, about the middle of [May, as* 
we sat enjoying ourselves after dinner, we observed a number of 
flies, of an uncommon aspect, flitting past the tent. We started 
up and endeavoured to catch one of them, but without effect; 
Some Hottentot children, who were standing on an opposite 
bank, remarking our anxiety, came and offered us whole handt 
Alls of them ; and directing us to the spot where they had caught 
them, our astonishment is not to be expressed, when we beheld 
mfllions of winged insects, issuing, into daylight through fissures 
in the earth, and through the pores, as it were, of the ground, 
where no opening was perceptible. Near these outlets, the 
children had posted themselves, and coUecting the insects as 
they emerged, greedily devoured them. Such of them as escaped 
the Hottentots, were snapped up as they flew alcmg by the small 
birds, and by the LibeUuUB sluA other predatory flies. ^ Thf 
body of these tiny insects is so small, and the wings are so large 
and unwieldy, that they could hardly support themselves in the 
air, as they floated along at the humour of the breeze* They 
were the males of the Termea caperms ; commonly known by 
the name of the White Ant 

^^ No country in the workl^ is more infested with ants than the 
Gape. These insects vary in size, from the red Nigar^ scarcely 
visible to the naked eye, to the Bkuik Ant, measuring nearly an 
inch in length. Their habitations are as various as their specks. 
The smaller tribes excavate the ground, removing the soil, and 
depositing it as a rampart round the entrance, to keep off the 
water. The large black ants content themselves with enlarging 
such cavities as they find ready formed, under flat stones, thus 
I«oviding themselves with an impenetrable roof. A amall^ 
tpedes of the same colour, constructs its nest cm the top of a 
bush, enclosing such parts of the branches as come within the 
; sphere oi the external covering, which is as thin as paper, yet 
proof against the heaviest rain* But the most numerous and 
interesting insects are the Termites, of which the Cape furnishes 
several kinds. Of these, one species builds its nests on the sur- 
face of the ground; These aye fabricated of loam, of an hemi- 
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iispherical shape, four or five feet high^ and as much in diameter. 
In some districts, these nests cover the surface of the ground in 
immense numbers, standing within a few yards of each other, 
and resembling so many boulders of granite.^ 

We shall here introduce Capt. CarmichaePs observations^ 
made on his return to Africa from the Mauritius. 

*^ Some time after the regiment returned from the Mauritius 
to the Cape, in 1815, I made a short excursion into the coun^ 
try, in company with a party of sportsmen, who wished to re- 
treat for a few weeks from the dust and the South-Easters of 
Oapetown. We left town on the morning of the 8d of January, 
and directed our course across the Isthmus which connects the 
Cape Peninsula with the mainland. Though it was about the 
middle of the dry season, we had the benefit of several heavy 
showers from the westward during our ride, with which we felt 
the less annoyed, though drenched to the skin, as they fixed the 
moving sand, and tempered the scorching heat of the atmosphere. 
In the rainy season, the whole of this plain is a series of marshes, 
intersected by ridges of sand. At the time we crossed it, these 
«wamps were mostly dried up ; but wherever the surface was in 
the least depressed, there were still manifest indications of the 
existence of water. There can be no doubt that abundance of 
this element might be procured in every .partof the Isthmus by 
digging to the depth of a few feet : at all events, by di^ng to 
ihe level of the sea, which is not much more, we are taught by 
experience, as well as by the laws of Hydrostatics, that not here 
alone, but in every region of the globe, a supply of water can 
be depended on. With such a resource, skilfully applied, thia 
barren waste might be converted into fertile gardens ; from which 
the capital could be supplied with an abundant supply of vege- 
tables, and an end put to the present monopoly of these articles, 
by a few farmers in the immediate vicinity of the town. 

^^ A great part of the plain is covered with a fine quartz sand, 
furnished b^ the disintegration of the sandstone mountains which 
surround it. It shifts perpetually from place to place at the 
humour of the breeze, forming a succession of banks, or ridges, 
white as driv^i snow. This periodical motion has a singular 
effect on the shrubby plants which are scattered over its surface. 
^When suddenly overwhelmed by the sand, they push up their 
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tops until they emerge into daylight; but the lower branches 
are all suiFocated, and the trunk now converted ibto a root, sends 
off a new system of branches, which direct their course down* 
ward through the drift. In proportion as the sandaccumtdates, 
the plants grow up, keeping their heads above the surface ; but 
without any apparent stem. A squall comes on, the bank is 
dispersed ; and the shrubs, now laid bare to the original levdl of 
the soil, exhibit the grotesque appearance of so many Mangrove^ 
trees. 

'^ Though the flowering season was pretty nearly over^ I ob* 
served a variety of plants still in blossom ; among othors, a lai^ 
blue-flowered Aristea, a Dianthus^ and several spedes of Pa99e» 
rinOy particularly the P. grandiflora and uf^Urra, The greater 
part of the Isthmus is covered with shrubs of this last genus, 
which are in much request in Capetown, as the material usually 
employed to heat the bakers^ ovens. The genus ResHo is -like- 
wise abundant, and communicates somewjiat of a glassy appear- 
ance to the surface ; but these plants, except during the earliest 
stage oif their 'growth, are rejected by cattle. 

*^ The diagonal extent of the Isthmus from Capetown to 
Brinksfarm on the Eerste River, is about twenty-^our mile& 
Throughout this dreary expanse, not a bouse is to be seen^^ nor 
an object to relieve the eye, or divert the nund from its own re* 
flections, except here and there a waggon in its progress to or from 
Capetown, halted at the road->«ide, and its team of oxeli laiows- 
ing amongst the shrubs. In their intercourse with die cspital, 
the boors are under the necessity of arranging their dRdrs so as 
to remain there only a few hours, or, at least,- to send off their 
waggons, the sterility of its immediate environs raideiing itim^ 
posfflble to find subsistence for their cattle there f€fr a single night 

^< From JBrinksfarm, the road winds rounti the base of' the 
mountain of Stellenbosch, and commands a fine view of ^ the 
whole Cape Peninsula and the adjacent bays^' . Several ileat 
plantations are scattered over eadb side of the road, as fbr as 
Hottentot-Holland Kloof. As we rode along, it was M< with- 
out interest we remarked the country people activdy employed 
in their various ofccupations ; some a^Alecting^the jiiicy pneduoe 
of the vineyard ; some cutting down the oorfi, oonvejring^it hotne 
iti waggon-loads, piling it up in huge slacks; or' g«kKii|^ the 
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liorses which wece trg^tkig, over it» to disengage the grain from 
^e straw. To these succeeded another set, who, availing them* 
selves .of a favourable breeze, tossed the broken com up in the 
air with long wooden forks, to separate the grain from its impii.- 
ikies. This animated scene, on which we dwelt with delight, 
formed a. striking contrast to the early part of our day^s 
journey.. , 

•* There is an inn at the bottom of the Kloof, where we 
tarried the whc^e of the next day, to get some repairs done to 
pur travelliBg cart. On the morning of the 5th, we pursued 
pur journey ; and, after passing through a turnpike-gate, the 
pnly one in the Colony, at which half a rix-dollar is levied on 
every waggon, we ascended the Kloof. The pass is rugged and 
nbrupt, but might be made comparatively easy by a moderate 
shiire of labour, judiciously exerted : and if the public welfare 
bad any influence over those who administer the affairs of 
the Colony, they would employ a part of the garrison in works 
of this kind ; instead of letting sQldiars out to work in detail, 
to such individuals as have sufficient interest to procure them 
for their private use. 

.. ^^ The south^rcast wind blew in impetuous gusts as we as- 
caended the Kloof; but from the time we gwned the summit 
it became comparatively moderate. It is seldom, indeed, known 
to blow with much violence beyond the first chunof mountains^ 
"The country on the other side is high, barren, and covered with 
hard rushy plants, among which the genus Restio predominates* 
A few miles beyond the Kloof, we crossed a branch of the Pal- 
mat. Aiver^ and keeping to the left, followed a path recently 
made over the Nieuberg, which led us to the farm of Stephanus 
Leroex, where we proposed to halt for some days. This farm 
is atuated in, a fine amphitheatre, enclosed on one side by a bend 
of the great chain of mountains that oonunences at Hangklip 
Pomt, and on the other by the Nieuberg. The area is about 
ten miles across, and forms a gentle slop from the circumference 
to the centre, with a smooth verdant surface, regularly undu- 
lated, and watered by numerous mountain-streamlets, which 
meet ia the middle of the valley, and form the swampy source 
jof the Biver Sonderend. The channel of this river, as well as 
its tributary streams, is encumbered with the PcHmkty a gigan- 
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tie speciea of bog-rush (Juncus serraitua)^ that spreads and inl 
terlaces its creeping stem over the surface, forming, a strong 
elastic network, upon which a man may walk without the least 
risk of sinking. The leaves of this plimt bear a strong resent, 
blance in figure and dbposition to those of the smaller species of 
Pandanue, The stems, stripped of the foliage, are used by the 
wine-farmers as padding to fix the leggers against the sides of 
the waggons, when they send their wine to the market. After 
serving this purpose, they are flung .out on the streets, and be- 
ing of a black colour, very heavy, and much of the same aze^ 
gave rise to the ludicrous mistake of a certain English traveUer, 
who has informed the public that the streets of Capetown are 
paved with bullocks^ tails. 

*^ Though the surface of the ground here, as well as in most 
other parts of the Colony, appears at a distance abundantly ver* 
dant, the produce is mostly of an useless, if not noxious quality, 
such as cattle invariably reject. A few straggling tufts of 
Aristiday Holcus, Ehrharta, and ArUhisHrea, spring up here 
and there among a profusion of bulbous-rooted plants, and Sj/n^ 
genesious shrubs. In the vicinity of the farm-houses, you meet 
with patches of Agrostis linearis^ a sweet grass, always cropped 
close to the ground ; but no where with a grassy turf of any ex- 
tent. This is a remarkable circumstance in a country so mudi 
favoured in point of climate ; and where the variety of indige- 
nous grasses is as great as in any other portion of the world of 
equal extent. Several causes it is probable, contribute to prol 
duce this uncommon sterility. The high winds, so prevident 
for the greater part of the year, but more especially about the 
period when the grasses are in flower, either damage the whole 
plant, jnrevent the fecimdation of the germ, or shake out. the 
^ain before it arrives at maturity. At this season, likewise, the 
periodical rmns cease ; and such of the seeds as had escaped the 
effects of the wind, fall on a parched soil, where they must re- 
main in a torpid state until the next rainy season sets in, after 
a lapse of six or seven months. They lie, in the mean time, eit- 
posed to the depredations of an infinite variety of birds and in- 
sects, particularly the ants and termites, with which the surface of 
the ground is absolutely animated. These destructive insects 
j-etain their activity throughout the year, and are constandy.in 
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mot'ioD, cUiy and night ; nothing th^efore in llie shlEipe of food 
escapes them. They n^ver attack any part of a living plant ; 
but seeds of all sorts are devoured by them on the spot, or car« 
ried off to their magazines. 

*^ It is owing, perhaps, to this interruption in their natural 
{HHOgress to maturity and decay, that these grasses almost inva- 
riably throw out branches from ihe joints, after the main stalk 
has failed. These branches succeed each other after each suc- 
cessive miscarriage, and it is not uncommon even to find second- 
ary branches issuing from the joints of the primary ones, Thiis 
their existence appears to be protracted beyond the natural pe- 
riod, in efforts to fulfil the end of their creation. Notwithstand- 
ing these efforts, however, the greater part of them must have 
ceased long to exist, were it not that they possess the faculty of 
propagating themselves by the root; which they accomplish 
either by pushing out long creeping shoots, sometimes over^ at 
Others underneath the surface of the soil ; or by forming a re* 
gular succession of bulbs, which retain the vital principle during 
the dry season, and shoot up into new plants on the Tetum of 
the rain. 

^^ The surrounding mountains are overrun with that singular 
plant, the Lunaria plumosa, which gives them a hoary aspect, 
distinguishable at a great distance. They consist of sandstone, 
the strata of which dip at an angle more or less acute to the 
eaistward. The whole chain, from Haiigklip Point, to the ex- 
tremity of the Karroo; exhibits the same conformation; by 
which the valley on the east side of the chain are enriched with 
numberless streams, while the supply on the opposite side is 
comparatively scanty. The soil in thfe valley consists of gravel, 
cemented by an argillaceous earth. In summer it is as hard as 
stone, but absorbs moisture greedily, and after a copious fall of 
riun, becomes penetrable to the plough. 

. <^ As this valley is noted for game, we pitched our tent as 
soon as the cart arrived, having agreeil to remain here some 
days* We had provided ourselves with a canteen, booking 
utensils, and liquors. Our sportsmen were to furnish the table 
with game, and Leroex the produce of his farm and garden. It 
was soon remarked, however, by one of our party, who had been 
he^e some years before» that the farmer made a most encM'moujs 
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Uiarge for his dbave of fbe oontributioiu Being chalfenged on 
the subject; he candidly acknowledged it, axkA, stated- that be 
considered his old charges sufficiently high, but that aa Engliah 
sportsman having once stopped for a few days with him, lauded 
at'the nrodesty of his charge, and pud him double the amount. 
To avtiid bmng ridiculed by the English, he bad from that time 
modified his prices, with a vi^w to acquire their good opinion. 
This liberal Englishman' proved to be a ship-chandler from 
Capetown, who had contrived to escape for a week from behind 
the counter. 



The Ohio. By'J. J. Audubon, Esq. 

T^o lender more pleasant the task, says Mr Audubon in hk Or- 
nithological Biography, which you have imposed upon yourself, 
of following an author through the mazes ci descriptive omi- 
thtAogy,' permit me, kind reader, to relieve the tedium which 
may be apt now and then to come upon you, by presenting you 
with occasional descriptions of the scenery and manners of the 
, land which has furnished the objects that engage your atten- 
tion. The natural features of that land are not less remarkable 
than the moral characters of her inhabitants ; and I cannot find 
a better subject with whidi to begin, than one of those magnifi* 
cent rivers that roll the collected waters of htr extensive terri- 
tories to the ocean. 

When my wife, my eldest son (then aa infant), and mysdf, 
'Were returning from Pennsylvania to Kentucky, we found it 
expedient, the waters being unusually low, to provide ourselves 
with a skiff, to enable us to proceed to our abode at Henderson. 
I purchased a large, commodious, and light boat of that deno- 
mination. We procured a mattress, and our friends furnished 
us with ready prepared viands. We had two stout Negro 
rt>Wer8, and in this trim we left the vUlage of ^ippingport, in 
^pecitBtScm of reaching the place of our destination in a veiy 
ifawdays. It was in the month of October. The autumnal 
•titeti9^bN0a% deed'atl^ the fllioi>e» of Uiat ^tueei^of jivers, the 
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Obia iJv^vy tree was hung mth long and flowing fiettooM rf 
different species of vines, many loaded with clustered fruits of 
Varied brilKancy, their rich bronzed carmine mingling bcautio 
fully with the yellow foliage, which now predominated aver 
the yet green leaves, reflecting more lively tinU from the dear 
8tt«am than ever landscape-painter portrayed or poet ima- 
ginedi 

The days were yet warm. The sun had assumed the rich 
and glowing hue, which at that season produces the aiogular 
phenomenon, called there the *< Indian Summer.^ The moon 
had rather passed the meridian of har grandeur. We glided 
down the river, meeting no other ripple of the water than that 
formed by the propulsion, of our boat Leizurely we moved 
along, gazing all day on the grandeur and beauty of the wild 
scenery around us. 

Now and'then a large cat-flsh rose to the surface of the wa- 
ter, in pursuit of a dioal of fry, which starting simultaaeotisly 
from the liquid element, like so many alvery arrows, produced 
a- shower of light, while the pursuer, with open jaws, seissed the 
-stragglers, and, with a splash of his tail, disappeared from our 
view. Other fishes we heard uttering beneftth our b^rk a rum- 
Mii^ noise, the strange sounds of which we disoov^^ tO'pto. 
ceed from the white perch, for on casting our net from the bow, 
we caught several of that species, when the noise 0euaed tot' a 
time. 

Nature, in her^aried arrangements, seems to have felt a par. 
tiality towards this portion of our country. A& the traveler 
'ascends or deseends the Ohio, he cannot help remarlqiig^ ibat, 
alternately, nearly the whole length of the river,,tfae margin^^n 
one side, is bounded by lofty hills, and a rolling su^aee, wbiley 
on the other, extensive plains of the richest alluvial .land are 
«eeR as far as the eye can bomniand the view. Idands^of varied 
lAze and form rise here and there from the bp^m. of the miter, 
isiid the Viiftfaig ootirae of the stream, frequently brings yoi»ito 
fiabes,' where the idea of being on a rivet i>f great knglh, 
'changfeiBto that of floating on a lake of moderate, extent ^4|oBe 
^ diese islabds-we of consnlerable size and value ; while ec^ess, 
sibaHr'aifdte8igttifleant,'8e«n iir if mtended for contrast, and as 
-Sid^g tdnfehhfl»se the g^rtd imeitst^^^^^ aPhese 
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'fiitle islaods are frequently overflowed, during great freshets or 
'floods, and receive at their heads prodigious heaps of drifted 
iloibe^. We foresaw, with great concern, the alterations that 
cultivation would soon produce along those delightful banks. 

As night came, sinking in darkness the broader portions of 
ilie river, our minds became afiected by strong emotions, and 
wandered far beyond the present moment The tinkling of 
bells told us, that the cattle which bore them were gently roving 
from valley to valley in search of food, or returning to their di&. 
tant homes. The hooting of the great owl, or the muffled noise 
i:if its wings, as it sailed smoothly over the stream, were matters 
of interest to us ; so was the sound of the boatsman^s horn, as it 
came winding more and more softly from afar. When day- 
light returned, many songsters burst ibrth with echoing notes, 
more and more mellow to the listening ear. Here and there 
the lonely cabin of a squatter struck the eye, giving note of 
^commencing civilization. The crossing of a stream by a deer^ 
foretold how soon the hills would be covered with snow. 

Many sluggish flat-boats we overtook and passed ; some la- 
den with produce from the different head-waters of the small ri- 
vers that pour their tributary streams into the Ohio ; others, of 
less dimensions, crowded with emigrants from distant parts, in 
search of a new home. Purer pleasures I never felt ; nor have 
you, reader, I ween, unless indeed you have felt the like, and 
in such company. 

. The margins of the shores and of the rivers were at this sea- 
son amply supplied with game. A wild turkey, a grouse, or a 
blue-winged teal, could be procured in a few moments ; and we 
fared well, for, whenever wc pleased, we landed, struck up a 
jGre, and, provided as we were with the necessary utensils, pro- 
ciHred a good repast. 

Several of these happy days passed, and we neared our home, 
when, otke evening, not far from Pigeon Creek (a small stream 
.which runs into the Ohio, from the state of Indiana), a loud and 
Btrange ndse was heard, so like the yells of Indian warfare, that 
we pulled at our oars, and made for the opposite side as fast and 
as quietly as possible. The sounds increased,-— we imagined we 
heikrd cries of *^ murder;^ and, as we knew that some de- 
predations had lately .been ppmmitted in the country by diwi- 
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tisfied ptftieft of aborigine^ we fek for a wbile exitemdy uiw 
comfortable* Ere Icmg, however, our minds beesme mora 
ealmedy and we plainly disoovered that the angular u|»oar wat 
produced by an enthuaastic set of Methodists^ who had wai^ 
dered thus far out of the common way, for the purpose of holdh 
ing one of thar annual camp-meetings, under the shade of a 
beech forest* Without meeting with any other interruption, we 
reached Henderson, distant from Shippmg-port by water about 
900 miles. 

. When I think of these times, and call back to my mind the 
grandeur and beauty of those almost uninhabited shores; when 
I picture to myself the dense and lofty summits of the forests, 
that everywhere spread along the hills, and overhung the mar- 
g^ls of the stream, unmcdested by the axe of the settler ; when 
1 know how dearly-purchased the safe navigation of that river 
has been by the blood of many worthy Virginians ; when I see 
that no longer any aborigines are to be found there, and that 
the vast herds of elks, deer, and buffaloes, which once pastured 
on these hills and in these valleys, making to themselves great 
roads to the several salt-springs, have ceased to exist ; when I 
reflect that all this grand porti(»i of our Union, instead of being 
in a state of nature, is now more or less covered with villages, 
farms, and towns, where the din of hammers and machinery is 
.constantly heard ; that the woods are fast disappearing under 
the axe by day, and the fire by night ; that hundreds of steams- 
boats ace gliding to and fro, over the whole length of the majes- 
tic river, forcing commerce to take root and to prosper at every 
spot ; when I see the surplus population of Europe coming to 
assist in the destruction of the forest, and transplanting civiliza- 
tion into its darkest recesses ; — ^when I remember that these ex* 
traordinary changes have all taken place in the short period of 
twenty years, I pause, wonder,, and, although I know all to be 
fact, can scarcely believe its reality. 

Whether these changes are for the better or for the worse^ I 
^shall not pretend to say ; but in whatever way my conclusions 
.may incline, I feel with regret, that there are on record no satis- 
factory accounts of the state of that portion of the country, from 
the time when our people first settled in it. This has not been 
because no one in America is able to accomplish such an under- 
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tdciB^i 'iSur If'rfl^aiid oor Goopenhare pnwod tiM9iitd.fcs 
hSky oompertnt'for the ttsk. It has. more probaUy.been W 
onne'dieriiaiigetf bavi succeeded each other with- such rwfUkj 
m elnftosl tcrriral the moveniiaitB of the pen. However^ it is 
Hotioo^hle yet; iind I sincerely hope that either or both dT 
them ivfll ere longfiimish the generations to come with those 
deligbtltal deieriptibns, which diey are so well qualified to pwe^ 
df the foiginal'state of a coantry that hiis been ao rapidly foEeed 
to change her form and attire, under the influence of .mcreasng 
population. Yes ; I hope to read, ere I close my earthly career, 
accounts from those ddightfnl writers of the pnogress of dmh*- 
aation in- our western country. They will speak of the Clarka^ 
the Croghans, the Boons, and many other men of great and 
daring' enterprise. They will analyze, as it were, into each com^ 
ponentpart, the country as it once existed, and will render the 
picturr, 'av it oiq^t to b^ ilnmoital. 



On the Guano or Modem CcproUte. 

^HEEa are districts in England, of many miles in extent, 
where strata of considerable thickness occur, in which one-fourth 
part of the whole mass is made up of the foecal matter, or excre- 
ment, of the former inhabitants of the ocean. This fiict is cer« 
tmnly astonishing, but loses all its incredibility when compared 
with the GtianOi a substance the excrementid nature of which 
has been indubitably established by the chemical analysis of 
Klaproth •, Fourcroy, and Vauquelin f. This substance, ne- 
vertheless, forms on the coasts of Peru deposits of such extent, 
that, at first sight, we have some difficulty in admitting it to be 
the dung of sea lurds, which once rested here at night, although 
upon considering all its relations, this can alone be its true na- 
ture, 

* BeitiBge, part iv, p. 199. g^ves the following as its composition : In lOO 
parts, 16 ammoniacal uric acid, 10 phosphate of lime, 12*7^ oxalate of lime, 4 
iUica, 0*A common salt, 28 arenaceous impuritieSt and 28*75 water and com« 
iNiitibleaiiiiiiaLremakiB. The Ffeaeh chemists found eren S& per cent, of 
uric acid. 

t Gohkn^s Journal, yoL vL p. 87^ 
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The tenn Huana (Europeans eonstantly substitute hiud finr 
gua^ apd u for o, according to Humboldt (KJapiotli^s Bek 
Iragen, u. s.) signifies in the language of the Incas- daimff, 
the s\ibstance used for manure. The verb to manure i» hianus- 
fhani. All the aborigines of Peru believe the guano to* b^ 
the dung of birds; it is only doubted by some <^ the Spa^ 
niards. The guano is only found on the coast, and on islandl 
iind crags between latitude 13'' and ^l"" S. ; and it there forms 
beds 50 or 60 feet in thickness, which are wrought in the same 
way as ochre pits. It is not found to the m^h .or south of this 
space, although the numbers of the cormorants, flamingos, and 
cranes seem to suifer no diminution. The little lala di Guana, 
in the vicinity of the town of AricUf exhales such an intolerable 
pdour, that, as Fere Feuill^ long ago remarked, vessds never 
v^ture to come close up to the town. In Arica, large ware- 
houses were built all akmg the shore, in which the guano is 
ludup. 

When we consider, that, at the least, ever since the ISth and 
ISth centuries, it has been the constant custom to manure the 
land with the guano, for which purpose many millions of cubic 
feet have been scattered over the sandy deserts of Peru (the 
possibility of cultivation along the sea-coast depends entirely on 
this precious substance), and that it has been constantly ab- 
stracted in the same quantity, .and that now, from repeated ex- 
periments, it appears the birds of a whole island cannot produce 
a few ships^ cargoes ; what must be our astonishment at the long 
succession of centuries, or the prodigious multitude pf bird^ 
which must have been requisite to accumulate these guano de-> 
posits. It is evident, however, from the observations of Fre^ 
zier, of feathas having been -found at a considerable depth in 
the mass, that its formation is entirely to be attributed to 
birds. 

Under the empire of the Incas^ the guano was regarded as an 
important branch of state economy. It was forbidden on pain 
of death to kill the young birds on the Guano Islands. Each 
island had its own inspector, and was assigned to a certain pro- 
vince. The whole district between Arica and Chauce^j a disu 
tance of 200 nautical miles, was manured exclusively with gua- 
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116*. In oonsequenbe of such precautions, we cftn easily un« 
jderstand its prodigbus accumulation. Not a vestige now ren 
jnains of all this excellent organisation^ 

. Tbi& is completely established by M. Marians de Riviero, who, 
in a Spanish treatise, a short extract of which is given in F& 
russac^s Bulletin, sect. i. t. xi. p. 84, mentions, that the Spa- 
luards have entirely forgotten the wise provinons of thelncas, 
ito secure the preservation of the precious manure. The Feru^ 
vians begin now to discover their error, and look forward with 
anxiety to the period when the guano will no longer suffice for 
the wants of husbandry. In fact, the discovery of new beds of 
the brown guano, which is of oldest formation, daily diminishes 
in frequency, and the production of the white guano, that which 
IS still forming, has suddenly decreased, since the unlimited free- 
dpm of trade has attracted so many vessels to the coast, which 
scare away the flocks of birds which used formerly to roost upon 
the rocks and islands. 

Notwithstanding all these disadvantages, very lately the an- 
nual product of brown and white guano, amounted to aboiK 
6800 tons, for which the duty has been about <£^ 40,000 Ster. 
ling per annum, paid at the different ports from which it is 
transported into the interior. 

M. Buckland prefers for the Guano the name of OmUhoco- 
frus. 



On the Changes the Animal Secretions undergo during Cholera 
Morbus. By Mr R. Hebmakk, of Moscow. 

Vr £ make the foUomng extract of a paper by Mr R. Hermaiift 
of Moscow, upon the changes which the secretions of the humaA 
body undergo during cholera, from the 6th number of the Afh- 
nalen der Fhysik und Chemie, 1831, as very few minute^ inves- 
tigations of this nature have been recorded in the many works 
on this subject of cholera, which have been published in' this 
and other countries ; and it is of the highest importance that 
every information should be made public oonceriiing the nature 

*^ Near VUlacori the ancient Peruyiana also used as manure the pilcfaarda 
{Chipea Sardma^ thrown up bj the aea. 
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of the disease, which seems now without doubt to have gained 
an entrance into England. 

Having been commissioned by the constituted authorities at 
Moscow to institute chemical investigations into the nature of 
cholera, Mr Hermann made analyses of the blood, urine, and 
bile obtained from patients in different stages of the disease, as 
also of the vomited fluid and of the excrement. 

At the commencement of his analysis of the blood of a cholera 
patient, he was surprised by finding that the clot contained a 
Jree acid. This he at first conceived to be a peculiarity in the 
blood of cholera patients, but he very soon found that his own 
blood, at a time when he was in perfect health, possessed the 
same, or rather stronger, acid properties than that of the cholera 
patient. Aware that chemists in general describe the blood as 
alcaline, he was induced to make an analysis of healthy blood, 
with a view of ascertaining the nature and quantity of the free 
acid which it contains. 

Healihy^ Blood. — Mr Hermann^s own blood, allowed to stand 
for twenty-four hours, until it separated completely into serum 
and clot, cont£uned 57 of serum and 43 of moist clot in 100 
parts* He found that the serum of this blood slightly reddened 
litmus, but not so powerfully as the dot did ; and this he could 
not attribute simply to the colouring matter of the' clot, as pure 
water did not receive a colour from it so soon as the blue litmus 
solution wa» changed to red. By boiling the serum and clot 
with* carbonate of baryta, in a vessel connected with a mercurial 
pneumatic apparatus, he found there were disengaged from 100 
volumes of serum, 18.1 volumes, and from the clot 21.2 volumes 
of gaseous carbonic acid. 100 parts of the same clot were then 
boiled without carbonate of baryta, and there were disengaged 
from them 10.4 volumes of gaseous carbonic acid : 10.4 volumes, 
therefore, of the free acid in the clot, consisted of carbonic acid ; 
the other 10.8 volumes he found to be acetic acid. 

The blood of a healthy pregnant woman was analyzed, with 
very nearly the same results K 

* It must be obvious that a much more extensive series of experiments 
than that adduced bj Mr Hermann will be necessary to establish the accu- 
racy of this result, differing so materially from that obtained by most che- 
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Blood during Cholera. — In this disease the blood is known to 
be of a very dark colour, and thick consistence. Mr Hermann 
obtained the blood of a patient who had laboured under a very 
severe attack of cholera for a few hours. The blood was drawn 
four hours before death, after violent vomiting. 

In 100 parts of blood there were forty of serum, and 60 of 
dot; consequently 17 more of clot than in the healthy condi* 
tion. The specific gravity of the serum was 1.036, and this 
fluid was decidedly akaline. The dot was add. 100 parts 
boiled with the carbonate of baryta, as before, evolved 21.^ of 
gaseous carbonic add, exactly the same quantity as was obtained 
from the dot of healthy blood. 

Mr Hermann concdves that this separation of the blood into 
an add clot and alcaline serum, is owing to the property which 
the fibrine has of absorbing a certain quantity of acid ; and he 
considers it as a phenomenon analogous to the change which 
weak acids undergo, when wood is immersed in them ; the wood 
absorbing a considerable quantity of the acid. Should, then, 
the whole quantity of acid in the blood be diminished, the fibrine 
still retains a certain portion of it ; and, if the diminution be 
very great, the whole of the add of the serum may be removed, 
and this fluid will consequently exhibit alcaline properties, in 
consequence of the presence of subphosphate of soda in it. 

The alcaline reaction of the serum in blood of those affected 
with cholera, is a very constant appearance. It only begins im- 
mediatdy after the patients have had evacuation^ by vomiting; 
and it again disappears when the patient survives the attack. 

The following Table exhibits the differences observed by Mr 
Hermann in the composition and properties of healthy and dis- 
eased Uoodr 
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Clot In 
lOOnarts 
ofmood. 


Serum 
In 100 


Action 
of Clot 
on Lit- 
mus. 


Action of 
S«rumoo 

Litmiu. 


of So-' 

mm. 


Blood of a healthy young man, . 

Blood of a healthy pregnant woman, 

Blood taken from a girl in the first 
stage of cholera, oefore the oc- 
currence of watery evacuations, 

Blood from men who had the) a 
cholera, hut recovered, . , 

Blood «taken after watery eva- j 
cuations, . • . ' , * - • ) ^ 

Blood of a man la&ouring under 
cholera, four hours hefore his 
death, 

Blood of a woman who survived the 
cholera, hut had afterwards an 
uttack of inflammatory fever, , 


43. 
44.76 

50. 
66. 

00.3 

62.6 

60.0 

46.25 


57. 

55.26 

60. 
45. 

39.7 
37.6 

40. 

53,76 


Acid. 
Add. 

Acid. 
Acid. 

Add. 

Add. 

Acid. 

Acid. 


Acid. 
Add. 

Acid. 
Alcaline. 

Alcaline. 

Alcaline. 

Alcaline. 

NeutraL 


1027 
102S 

1027 
10i28 

1032 

1028 

1036 

1026 



Mr Hermann states, that he found blood taken from the right 
ventricle of the heart of a patient dying of cholera, very firmly 
coagulated. When shaken a little, this blood became fluid, and 
quite homogeneous. Viewed in the microscope, no globules 
could be perceived in it. 

Mr Hermann sought for urea in the blood of cholera patients, 
but in vain. No trace of it was discoverable. 



Analysis of Watery Fluid vomited by Cholera Patients.-^ 
This fluid is described by Mr Hermann as thick, of a dirty 
slightly yellow colour, and a sour smell. Its specific gravity 
varied in different patients, as 1.0060, 1.0055, and 1.0036. 

When allowed to rest tranquil for some days, it becomei^ 
clear, while a grey-coloured mucus is deposited in variable 
quantity. By an analysis detailed by Mr Hermann, the diflfer- 
ent steps of which we do not think it necessary to mention, he 
found that this fluid consisted of the following ingredients : 

Water and mucus, ...... 990. 

Osmazomelike substance, . . , . 6.61 

Salivine, . . 1.04 

Acetate of soda, muriate of soda, with small quantity 

of phosphate of lime and magnesia, . . . 1.56 
Anhydrous acetic acid, • 0.89 

looo! 

A little butyric acid was afterwards discovered. 
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In the three specimens of the fluid which were examined, the 
quantity of acetic acid varied considerably. In 1000 parts of 
tibe fluid, of specific gravity 1.006, there were 1.204 parts of 
acetic acid ; in that of spedfic gravity 1.0066, 0.942 parts ; and 
in that of specific gravity 1.0036, 0.618 parts. 

A very superficial glance at the results of this analysis of the 
vomited fluid, is sufficient, according to Mr Hermann, to shew 
its analogy with gastric juice. 

Analysis of the Watery Excrement of ChoUfH Patients.'^ 
The fluid excrement passed by cholera patients, Mr Hermann 
describes as turbid, sUghdy and dirtily coloured, and possessing 
a peculiar fetid odour, derived from the large intestines. When 
the fluid stands for some time, it does not become wholly clear, 
like that passed by vomiting. It is generally acidj both in its 
chemical properties and taste, as ascertained by Dr Reuss. 

The fluid passed by stool resembles much in its chemical con- 
stitution that which is vomited. It contains a free acid, in some 
instances in considerable quantity^ which is acetic ; also butyric 
acid. The chief animal principles which it contains are mucus, 
albumen, salivine, osmazome-like substance, and a small quan« 
tity of picromel and resin of bile« 

In the body of a* man who died after having been affected 
twenty-four hours with cholera, and who had been purged with- 
out vomiting, the fluid in the stomach was found to be exactly 
the same as that vomited by other patients. In the duodenum 
the fluid resembled much that in the stomach, though it was not 
so sour. In the large intestine the fluid had the fetid smell of 
excrement, and was darker in colour, and more add than the 
fluid in the stomach or duodenum. 

Analysis of the Urine of Cholera Patients. — Mr Hermann 
states, that, as the urine is generally very much suppressed du- 
ring cholera, he had no opportunity of examining this fluid at 
the time when the disease was at its greatest height. 

The urine which he analyzed was procured from a person 
who survived the attack of cholera. It was the first passed after 
the suppression. It formed a turbid yellowii^ fluid, which gave 
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no predpitate by.standing, and was quite neutral in its relation 
to litmus. Its composition was very analogous to that of; 
healthy urine, though the solid ingredients were in a much 
smaller proportion. It contained muriatic, phosphatic, and am* 
moniacal salts, as well as urea. Its specific gravity was 1.006 ; 
Now, taking the quantity of solid matter in urine of the natu- 
ral specific gravity I.OISO to be 6.7 proc, the fluid of specific 
gravity 1.006 can only contain about ft proc less than a third 
of the natural quantity. Mr Hermann is of opnion that, 
whilst the suppression of urine takes place, the formation of 
urea, believed by many to be one of the chief modes by which 
nitrogen is separated from the living body, is entirely stopped, 
as no trace of this substance was to be found either in the blood 
or any other fluids of the body. 

Andlysia of the Bile of Chciera PaHefUe.—l!\\e gall-bladder 
of patients affected with cholera, is known to be in general un- 
usually full and distended with bile. 

Mr Hermann obtained three gall-bladders, which contained, 
respectively 14, 15 and 16 drachms of bile, of specific gravity 
1 .043. The usual quantity of bile found in the gall-bladder is,, 
according to John, 1 ounce, and its specific gravity LO^; 
there is, therefore, during cholera, nearly double the quantity 
of bile in the gall-bladder, and its specific gravity is considerably 
greater. 

The three specimens of bile which Mr Hermann analyzed, 
were all of nearly the same colour as ox^s bile, of a thready oon-. 
sistence, like thick syrup. Its chemical constituents were, a 
large quantity of mucus, some albumen, colouring matter, re* 
sin of bile, picromel, cholesterine, and oleic acid, &c. In com- 
paring this analysis with that given by Tiedemann and Gmelin, 
of healthy bile, the only apparent difference, besides the greater 
consistence and specific gravity of cholera bile, is probably in 
the greater quantity of resin of bile^ as indicated by the copious 
precipitate thrown down by acetate of lead. 

From these experiments it appears that, during cholera, the 
change in the composition of the blood consists in its being de- 
prived of a large quantity of water, and some acetic acid, which. 
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taking the quantity of blood in the adult person at 80 lb. 
amounts to nearly &6 lb. water, and 47 grains of acetic aad. 

Mr Hermann conceives that It is principally in consequ^ioe 
ef the reipoval of acetic acid from the blood, that the fibrinous 
polypous ooncnetions arise in the cavities of the heart In the 
healthy condition of the blood, he says that the acetic acid acts 
as a solvent to the fibrine ; but, when a large proportion of it is 
removed, along with the vojnited and purged matter, there arise 
these polypous concretions, which Dr Jahnichen invariably found 
in the cavities of the heart, in fifty bodies of cholera patients, 
which he. dissected. 

•He also states, in confirmation of this opinion, that the altera- 
tion in .the composition of the blood, does not occur till after 
there have been watery evacuations by vomiting or stool ; and 
that the concretions of fibrine are much firmer, and more com* 
pact in those patients who Unger for some time, than in those 
who die suddenly. 

At the conclu^on of his paper, Mr Hermann brings forward 
a theory of nervous excitement to account for the production 
of the changes previously mentioned to take place in the fluids 
i^d secretions of the body during cholera, and ends with a pro- 
posal for treatment founded on the chemical views given, — the 
injection of water into the veins being one of the remedies which 
he proposes. 



Descripdon qfPelokmite.* By G. F. Richteb, in Freyberg. 

r oitM, unknown; cleavage^ none ;Jraciur€j conchoidal; colour^ 
bluish-black ; streaky liver-brown ; opaque ; lustre^ vitreous, 
feeble, almost dull; tenacity^ not great; luirdness, 3.0 (that of 
calc spar) ; specific gravity^ 2.509, and a larger fragment 2.567. 
The pdokonite is found in the Tierra AmariUa, and tlie Remo- 
linos in Chili, along with copper-green, malachite, and another 
unknown blackish-brown mineral with a yellow streak. 

Tljis mineral is not noticed in the mineralogical manuals. 
In Dr A. Breithaupt's «' Cbaracteristik des Mineral Systems,'' 

• From mxot brown, and **wf dust, the powder of the streak, to distiaguisb 
it from copper and manganese ore. 
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in the notice on copper and manganese ore^ maition is made of 
a mineral from the Tierra Amarilla in Chili, but which cannot 
be the peldkonite, 

Pehkonite is very soluble in muriatic acid, less so in nitric 
The muriatic solution has a pistachio green odour, and reacts 
on iron, manganese, copper, and phosphoric add. 

This mineral agrees in many of its properties with thcee sub- 
stances which M. Haidinger has collected together into one or- 
der, that of the " Terene."" 

Poggendcrfs Annoienjbr 1881, 

Some Preliminary Experiments upon the Pod of Ciesalpinia 
coriaria, or DividivL By Mr Rodsey. Communicated 
by Captain Macadam, Royal Marines. 

1. One portion of dividivi, as I received it, on being slightly 
bruised in a mortar, and sifted, was divided into eight parts 
powder and seven gruff. Eighteen ounces being more bruised, 
gave as follows : — 

Seed i oz., husks or gruff 4| oz. = 4| oz. ; powder 1S| 6z. ; 
loss in fine powder | oz. = 13f oz., which is the same as three 
parts powder and one gruff. A very large portion of the pul- 
verizable substance appeared to have been bruised off, in ex- 
tracting the seeds before it reached me, and hence I am of opi- 
nion, that it bears to the husky part a much larger proportion 
than what is above stated. As the great lightness of the article 
adds so much to its freight, it seems deiarable that the gruff re- 
dduum should be separated by a mill, on the spot where it is 
grown ; by this means one-half at least may be saved in the 
freight. Considering, therefore, that the powder will become 
the commercial article, I have confined .my experiments to that 
portion ; but it is probable an analysis of the interior or husky 
part of the pod may lead to its recommendation for some use- 
ful purpose where it grows, as it will be a refuse, if too weak for 
the tanner^s use. 

2. In conducting these experiments upon dividivi, it was my 
object to compare it with some other articles of the materia me- 
dica, that I might the better be enabled to judge of its probable 
utility. The articles I selected were oak-bark, kino terra japo- 
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nioa^ nutgaMs, tormentilla, pomegranate rind, and sumach. I 
regret that I have not yet had time to compare it with many 
others, which a future opportunity may enable me to do. As 
these experiments^ if repeated, might- be expected to vary in the 
result from many causes, such as the season of gathering the 
fruit ; the temperature of drying the powder and the precipi- 
tates ; the degree of comminution ; the difference of weights and 
errors of scales ; the time of maceration, and temperature at 
which it is conducted ; the care in decanting ; the fineness of 
the filter; the caution used to collect all the precipitate, and the 
waste in transference from paper to paper ; and, as the substances 
submitted to experiment are not crystalline, or naturally of an 
invariable composition, I have not used much precaution or 
great nicety in weighing, my object being rather to form an idea 
of the use of dividivi, than to analyse all the substances with 
accuracy. 

. 3. One drachm, or 60 grains of each of the substances before 
mentioned, and in the state of powder, was macerated for forty- 
eight hours, in 6 oz., or forty times its weight, of cold distilled 
water. The first elutriation, the colour of which is seen in 
column 1, was used in the subsequent expeiiments ; the sedi- 
ments were afterwards repeatedly remacerated in more water, 
and, when dried in a gentle heat, weighed as in column 2, the 
water having dissolved as many grains, expressed in column S,' 
as complete the original drachm. 

4* The first substance, the action of which I made upon these 
astringents, I made trial of was lime-water. To three ounces of 
fresh prepared lime-water I added half an ounce, or one-tenth 
of each infusion, containing the virtue of six grains of its basis ; 
the result is contained in columns 4, 5, and 6. The first shews 
the colour, and the second the weight of each precipitate ; the 
liquors decanted from the above precipitates having the colours 
mentioned in column 6, as well as 

5. The original infusions were tested with muriate of iron, 
the result appears in columns 7 and 8 ; and, in order to see 
whether the lime-water had been used in sufiicient quantity, I 
tried with the original infusions the different lime-water elutria- 
tions with the result indicated in column 9. The result of these 
experiments is, that the lime-water was used in excess, but did 
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not eflRectually precipitate all the gallic acid from die catechu, 
which therefore appears to contain a principle having a supericMr 
affinity for the gallic acid. 

6. Subcarbonate (^potash was the next test used. It preci-^ 
pkated only sumach and galls, and with both likewise produced 
a black cream, which, by the action of air, dissolved, and ren* 
dered the upper part of the solution very dark ; column 10. 

7. Stdphuric acid^ in a diluted state, was next tried, column 
11, and this occasions precipitates in the infusion of kino and 
pcxnegranate a little^ which tended to subside in that of cate- 
chu, no effect at all on the infusions of sumach and tormentilla 
root, and almost none upon the rest. Whether the substances 
precipitated by the acid be of an add nature, and those precipi- 
tated by the alkali alkaline, I leave for a future opportunity <^ 
trying. 

8. One part of isingiass dissolved in 82 of water, was the 
next substance which I experimented upon, ^r H. Davy con- 
siders that it combines with the tanning principle in the pro- 
portion of 54 to 46 of tannin. Half an ounce of each infusion 
was added to half an ounce of the solution of isinglass, and the 
results are given in columns 13 and 18. The leather precipi-r 
tated immediately like a rean^ from the infusions of dividivi and 
galls, but the sumach was rendered milky, and so continued for 
more than a week without precipitating. The infusion of galls 
continued also milky, but in a less degree than the sumach, not 
precipitating at once so completely as the dividivi : at length 
one-eighth of a grain was obtained from the sumach. It is pro- 
baUe that a stronger infusion of sumach would have afforded a 
more copious and more precipitable substance ^ that from ca- 
techu formed a tenaceous ring of leather at the bottom of the 
phial, while all ,the rest were flocculent, and very different in 
colour and appearance from these. The other precipitates, ex- 
cept those from dividivi, galls, and sumach, melted in the gentle 
heat to which they were exposed in drying, and, as they thus 
became inseparable from the paper, they were not weighed. I, 
however, wished to determine the weight of the precipitate from 
oak-bark, and- therefore repeated the experiment, drying the pre- 
cipitate with more care, and then weighing it. Upon the elu- 
triation of gelatine, tincture of muriate of iron produced an ef- 
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faet, bat lime-water bot very little. The decoction of idnglass 
pvodttced no effect with the eliitriation of lime, not even with 
that of catechu. 

9* Infusion ofqucuisia produced no effect upon any of the as- 
tiHigent infusions above mentioned. 

10. Sugar of lead turned the different infusions, as in ccdiimn 
14 ; with the infusions of oak and sumach it was not tried. 

11. I next tried sidphates of copper. I perceived but little 
effisct, and sometimes none, with the persulphate, but the proto- 
sulphate gave very curious results, see columns 15 and 16. 
The precipitates, however, were not weighed nor preserved. 

IS. Muriate qfim was the next test used. The comparative 
copiousness of the precipitates, after twelve hours^ standing, may 
be seen in column 17, which ccmtains the depths of precipitate, 
in the infusion. Column 18 contains the weight of each. Af« 
ter the action of the muriate of tin, muriate of iron affected 
some infusions, and not others, according to column 19; but 
muriate of tin itself produced no effect, shewing it had been used 
in excess: this likewise appeared from adding more infusion, 9& 
indicated in column ^; when the elutriation from muriate of 
tin was tried with isinglass, no effect was produced. I observed 
ammonia to turn violet, the elutriation from muriate of tin atid 
galls. 

1$. Emetic tartar produced no efiS^ct upon any of the info- 
dons. 

14. From columns 4, 8, 12, 16, and 19, dividivi appears 
more to resemble, in its properties, gall and sumach, than the 
other astringents ; but, from columns 6, 9, 11, 13, 16, 18, and 
90, it seems to differ more from sumach than from galls. It 
entirely resembles galls, except in the effect of subcaibonate of 
potash and isinglass, apparent from the galls, containing another 
principle common to them and sumach: see columns 10 and 
12. From column 18 it would appear to be equal in strength 
to nut-galls, and, from columns 5 and 18, considerably stronger. 

15. I next proceed to prepare, from both dividivi and galls, 
some ink-powder, according to Mr Gray^s formula, and the 
writing from each was indistinguishable the one from the other. 
It has been asserted, and probably with truth, that the durabi- 
lity of ink bears some ratio to the proportionate quantity of nut- 
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galls it contains ; therefore, as dividiTi seems to be the Stronger 
of the t^o, it is probable that its ink is more durahfey and not 
less intense in its colour. I may here mention, that .the powder 
of galls was very fine, and intended for-sale, but the powder of 
dividivi was coarse. For the purpose of the dyer, also, it would 
appear that the use of dividivi would be as beneficial as the use 
of galls in the black dye, which might slightly diflTer in its hue 
and tint, but not at all be inferior to the galls in the depth of 
colour. 

16. Sixty grains of dividivi, macerated repeatedly in alcohol, 
. left 16| reidduum, and afforded, by evaporating the different 

tinctures, 41^ grains, indicating a loss in excessive drying, of S 
grains. 

17. Sixty grains, treated in the same manner with sulphuric 
ether, left in one instance 19, and in the other 18 grains of res!- 
duum, indicating 41 and 42 grains of soluble matt^, of which 
S8 and 33f grains only were obtuned by evaporation, the re- 
maining IS and 8^ grains being driven off in evaporation. The 
etherial extract was soluble in water, and became intensely black 
with muriate of iron. 

18. Half an ounce of galls, and as much dividivi, treated 
with alumina fresh precipitated, left of extracts, the former 80^ 
grains, the latter 36, continuing soft, and not hardening or crys- 
tallizing, by gradual evaporation in a gentle heat. Where my 
experiments were repeated, two fig4ires i^pear in ihe following 
table, ad in columns 2, 8, 5, and IS. 

It is remarked by Captain Macadam, who commuiucated the. 
ahoye notice €»f Mr Rodsey^s expe ri men t s, that one day the pods 
of the Csesalpifiia may become in general use with the tanner, 
the leather made from them being better than that from oak. 
bark. 



Digitized by VjOOQIC 



140 



Some Experiments upon the Pod of 



.15* 



li 



M^ 



li 






it 












-51 



1 

Si 

i5 



1 






d 



i 






o 



1-^ 

C3 






11 



I 



If? 
PI 






o 







1^1 



^11 



<5 



h 



$$ 



-S o 

M 



If 



Ir 



>1 



I 



a'w 



I 



ss; 



s§ 



If 



jT 



U 



t3 

M 



^S 






fS 



'pq 






Digitized by VjOOQIC 



C<!Bsa^nia coriaria, or Divtdivi. 



141 




I 



t 



n 



I 






s 






*ll's. 



§1^^ 



ffiH 



o 



Q 






M 4> 
















& 



& 









^3 






Vt5 


















841 
It' 






r^ 



V 

jr* H* 



3| 



=«PH 









tf 

g 

0Q 

M 



T5^^i?snT7 



Vrr eO 



4eJ 



( 142 ) 

Anah/sig of a New Mineral Jbund in the Paramo Bico, near 
Pamplonoj South America, By M. J. B. Boussingault. 

At a small distance from the \\X[a^ Montuosa-Baja, in llie 
Paramo Rico, S800 metres (1 2,467 English feet) above the level 
of the sea, there is found,^ in a decomposed syenite, a yellow 
heavy substance, which, from my analysis, seems to form a new 
mineral qpecies. 

This tnifieral occurs in small concretions, has a yellow colour, 
ver^ng towards gneen, and a specific gravity = 6.00, that of 
water at the temperature of 24° C* (75° F.) being taken as unity. 
Before the blowpipe, on charcoal, it melts with ease into a dark 
coloured globule. With soda we obtain a particle of lead, but 
which is immediately changed into an infusible slag. After a 
new addition of soda, the slag sinks into the charcoal. On the 
mass being pulverized and washed, we obtain a grey, heavy, 
metallic powder, which has the aspect of regular molybdenum. 
This is also proved xna humida^ by which we get a considerable 
quantity of molybdic acid. This mineral is soluble with effer- 
vescence in nitric aeid ; and the solution is precipitated by nitrate 
of silver^ It is quickfy acted on by hydrochloric acid ; there is 
formed hydrochlorate of lead, and the solution becomes of a 
green colour ; at the same time is disengaged an odour of chlo 
rine; 

When I had thus ascertained that the mineral of Pamplona 
consisted of lead in combination with molybdenum, carbonic^ 
hydrochloric, and chromic acids, I proceeded as follows to its 
analysis. One hundred grains of the powdered mineral were at 
first brought to incipient red heat. This sq>arated 2.9 grains 
of carbonic acid. 

The roasted mineral was dissolved in nitric^icid, diluted with 
ax times its volume of water. The solution was dull yellow, 
and there remained undissolved 3.7 grains of silica. 

The addition of sulphuric acid to the nitric solution precipi- 
tated sulphate of the oxide of lead, which,' after a red heat, 
weighed 95.9 grains, corresponding to 76-6 grains of oxide of 
lead. 
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The solution, after the separation of the lead, was agitated 
with a small excess of the nitrate of silver. This pi^ecipitated 
6.6 grains of chloride of silver, corresponding to 1.S grmtis of 
hydrochloric acid. Ammonia was then added, after the excess 
of silver was precipitated by a few drops of hydrochloric acid, 
and the hydrochlorate removed by filtration ; this produced a 
gelatinous deposit, which weighed 7.1 grains after a red heat. 
This deposit might contain oxide of lead. It was therefore 
treated with boiling hydrochloric acid. There was formed hy- 
drochlorate of lead, which was separated, and alcohol then add- 
ed to the acid solution. The hydrochlorate of lead weighed 4.0 
grains, which corresponds to 3.2 grains of oxide ; so that the 
total quantity of oxide of lead in the mineral amounted to 73.8 
grains. The acid alcoholic solution was evaporated, and satu- 
rated with caustic potash, in order to dissolve the alumina. The 
alcaline solution, when saturated with nitric acid, and precipi- 
tated by ammonia, gave 2.2 grains of alumina^ 

The.ammoniacal solution, which could only contain the mo- 
lybdenum and chromic acid, was evaporated to dryness, during 
which it assumed a dark yellow colour. The salts of ammonia, 
principally its nitrate, were thus expelled, and there remained a 
pulverulent greenish-white residuum, which was a mixture of 
molybdic acid and oxide of chrome. 

There adhered to the sides of the platinum capsule, in which 
the ammoniacal salts were volatilized, a fusible, extremely add 
substance, which possessed all the characters of phosphoric add. 
This acid was taken up by alcohol, the solution diluted with 
water, and the alcohol expelled by boiling. It was then satu- 
rated with ammonia, and precipitated by nitrate, of barytes, 
which yielded 4.0 grains of phosphate of barytes, which of course 
contained 1.3 grains of phosphoric acid. The mixture of mo- 
lybdic acid and oxide of chrome, which weighed 10^9 grains, 
was treated with. caustic potassa; there remained undissolved 
0.9 grains of oxide of chrome, corresponding to li2 of chromic 
acid. 

From this analysis, the mineral of Pamplona contains : 
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Oxide of lead, 73.6 

Oxide of molybdenum, • . . • 10.0 

Carbonic acid, 2.9 

Hydrochloric acid, .... 1.3 

Phosphoric add, 1.3 

Chromic add, 1.2 

Oxide of iron, 1.7 

Alumina, 2.2 

Sifica, ....... 8.7 

9&1 

We must necessarily suppose that, of the oxide of lead, 
14.6 are combined with Carbonic acid ; 

6.3 Hydrochloric acid ; 

4.1 Phosphoric acid ; 

2.4 Chromic add. ^ 

26.4 
Which leaves 47.4 in combination with the molybdic acid. 

In the neutral molybdate of the oxide of lead (P. b M o) 10 
of molybdic acid will take up 15.2 of the oxide of lead. But 
here the 10 grains of acid are united with almost three times 
that quantity of base. The mineral under consideration, there- 
fore, seems to be a new molybdate of the oxide of lead, with three 
times the quantity of oxide assigned by Hatchett to the neutral, 
salt. In the molybdate of lead of Pamplona, the oxygen of the 
ajcid is almost exactly equal to that of the base ; it is, therefore, a 
fMhfbas triplumbicu8, and is expressed by the formula P b^ Mo* 
We may, therefore, consider the mineral of Pamplona as con- 
sisting of: 

Molybdate of oxide of lead (Pb ' Mo), . 66.7 

Carbonate of ditto, 17>5 

Hydrochlorate of ditto, .... 6S 

Phosphate, 5.4 

^ Chromate, 3.6 

Matrij;, 7-6 

Uncombined oxide of lead, . . . • 0.7 

98.1 
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On the Chains of Mountains and Volcanoes of Central Asia. 
By Baroiq a. Von Humboldt. (Concluded from preced- 
ing Volume, p. 240.) 

Ouch are the principal features of a geognostical description of 
Central Asia, which I have drawn up with the aid of numerous 
materials accumulated by me during a long series of years. 
Of these materials, the portion for which we are indebted to 
modem European travellers is of small importance, in com- 
parison with the prodigious space which is occupied by the 
chain of the Altai, the Himalaya mountains, the transverse 
ridges of the Bolor and the Kingkan. Those who, at the pre^ 
9^nt day, have published the most important and complete de- 
tails on these subjects are the learned persons who are ccmver* 
sant with Chinese, M anchoo, and Mongol literature. The more 
general the cultivation of the Asiatic dialects shall become, the 
better shall we appreciate the utility of these so-long-neglected 
sources, for the study of the geognostic constitution of Central 
Asia. Until M. Klaproth diffuses a new light upon this study 
by a special work of his own, the picture which I have here ex- 
hibited of the four systems of mountains which run from east tQ 
west, the materials for which were, in a great part furnished by 
the learned person whom I have just named, will not be with- 
out its use. In order to ascertain the characteristic properties 
which are to be' found in the inequalities of the globe'^s surface,^ 
and to discover the laws which regulate the local dispotdtion of 
the masses of mountains, and the depressions, we may have 
recourse to the analogy which other continents may offer. If 
once the grand forms and predominating courses of the chains 
are well determined, we shall see connected with this fundamen- 
tal principle, as with a common type, whatever appeared at first 
isolated in these phenomena, and at variance with rules, pro- 
claiming another date of formation. This method, which I fol- 
lowed in my geognostic description of South America, I have 
endeavoured to apply here to the limits of the grand masses of 
Central Asia. 

In taking a last view of the four systems of mountains which 
divide the continent of Asia from east to west, we observe 
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that the southern has the greatest extent, and the fullest de- 
velopment in respect of length. The Altai hardly atUdng, 
with its elevated summits* the 78th degree ; the Teen-shan, the 
chain at whose foot are situated Hami, Aksu, and Cashgar, 
reaches at least to the meridian of 69^ 45' ; provided we place 
Casbgar, according to the authority of the miBsionaries, in IV 
97' east of Paris *. The third and fourth systems are, as it were, 
Uended in the grand clusters of Badakshan, Little T'lk&t^ Knd 
Cashgar. Beyond the G9th and 70th meridians there is btrt one 
ehnin, that of the Hindu-Eho, which is depressed towards He- 
rat, but which afterwairds, to the soutliward of Asterabad, rises 
to a considerable height towards the volcanic and snowy moun- 
tain of Demavend. The table-land of Iran, which, in its great- 
est extension, from Tehran to Shiraz, appears to atuun the ave- 
rage height of 650 toiaes (4S65 feet), throws off, towards India 
and Tibet, two branches, the Himalaya and the Kwan-liin chain, 
and forms a bifurcation of the rent from which the mountain^ 
ous masses arose. Thus the Kwan4un may be considered as a 
saliant branch of the Himalaya. The intermediate space, com^ 
prising Tibet and Katchi, is intersected by numerous rents in all 
directions. This analogy with the most common phenomena of 
the formation of veins is manifested in a very striking manner, 
as I have elsewhere shewn, in the long and narrow line of the 
Cordilleras of the New World. 

We may trace beyond the Caspian Sea, to the 4>5th median 
(of Fans) the systems of the Himalaya and the Ewan-lun, which 
are prolonged till they join in the group situated between Cash- 
mer and Fyzabad» Thus the' clmin ot the Himalaya remakis 
to the south of the Bolor, the Ak-tag, the Mingboolak, and the 
Ala-tau, between Badakshan, Samerkand, imd Turkestan; to the 
east of the Caucasus it joins the table-land of Azerbtdjan, and 
botlnds to the south the g-reat depression^ of which the Caspian 
Sea and lake Aral'f oocupieg the lowest basin, and ia which &cob« 
^derable portion of the land whose surface is probably 18,000 

• The astronomical geography of Inner Asia is still very coni^sed, because 
the elements of the observations are not known, merely the results. 

•f A series of barometrical levels continued throughout a very severe win- 
ter» during the expedition of Cc^ndBerg, ^-om the Cafl|iian Sea to the west. 
em shore of Lake Aral, at the Bay Mertvoy Kultuk, by Captaini Dohamel 
and Anjou, has demonstrated that the level qf Lake Aral is 117 English feet 
above that of the Caspian Sea. Digitized by CjOOg IC 
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square leagues, and which lies between the Kooma, die Don, thci 
Volga, the Yak, the Obsheysyrt, lake Aksakal, the Lower Sihon, 
and the Khanat c^ Khiva, upon the shores of the Amoo-daria, 
is situated below the level of the ocean. The existence of thi^ 
singular depression has been the object of laboiious barometrical 
observations of levels between the Caspian Sea Wnd the Black 
Sea, by MM. Parrot and Engelhardt ; between Orenburg and 
Oonriev at the mouth of the Yaik, by MM. Helmersen and* 
Hc^Rnann. This very low (Country is abundant in tertiary forma;:* 
tions, whence proceeds^rfietaphjrre, and debris of scoriiied rocks^ 
and offers to the geogndstic inquirer, from the oottfttitution of its 
soil, a phenomena hitherto unique in our planet. To the soutb 
of Baku, and in the Gulf of Balkan^ tli^ aspect is materially 
modified by volcanic forces. The Academy of Scienees of St 
Petersburgh has recently complied with my solicitations to get 
determined by a series of stations of barometric levels upon 
north-eastern edge of this basin, upon the Volga between Kamy- 
shin and Saratov, upon the Yaik between the Obaheysyrt, Oresu 
burg, and the Uralsk, upon the Yemba and beyond the hitts of 
Mougojar, by which the Ural extends itself towards the south 
on the side of lake Aksakal and towards Sarasu, the position of 
a geodoe^c line, uniting all the points at the level of the surface 
of the ocean. • 

I have referred already to the hypothesis, according uy whidi 
this great depression of die laiid of Western Asia was formerly 
continued afr far as the mouth of the Ob and the Frozen Sea^ by 
a valley traversing the desert of Kara^koum and the numerous 
groups of oases in the steppes of the Kirghiz^ and Baraba. It» 
origin appears to me to be more, ancient than that of the Ural 
mouqtaiBSy the southern prolongation cS which may be traced in 
an umnterrupted coi»rse from the table-land of Gaberlmsk t9 
Ottstbort, between lake Aral and the Caspian Seai. Would noC 
a chain, whose height is so incon^derabfe, have entirely dis* 
appeared if the great rent of the Ural had not been formed 
subsequently to this depression P Consequently, the period of 
the mnking of Western Asia coincides rath^ with that of the 
ri:^ng of the table-land of Iran, that of Central Asia, the Him»- 
laya^ the Ewan-lun, the Teen-shan, and all the old systems of 
nomitams running from east to west;, perhaps also with the 
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period of the upraising of the Caucasus and the cluster of moun-. 
tabs of Armenia and Erzeroum. No part of the earthy noV 
^v^n excepting South Africa, present3 a mass of land so extensive^ 
^nd elevated to so great a height, as that in Central Asia« The 
principal axis of this upraising, which probably preceded the 
eruption of the chains from the rents running from east to west, 
lis io the direction of S* W. and N. £., from the group of moun- 
tains between Cashmer, Badakshan, and the Tsung-ling in Tibet,, 
where are situated the Cajflasa, and the sacred lakes*, as far as 
the snowy summits of the Inshan and Khingkanf . The eleva- 
tion from below of so enormous a mass would suffice to produce. 
a inking or hoUow which, even at the present day, is perhaps 
not half filled with water, and which, since it was formed, has 
been so modified by the action of subterranean forces, that, ac- 
oording to the traditions of Tartars, collected by Professor Eich^ 
wald, the promontory of Absheron was formerly united by an 
isthmus with the opposite coast of the Caspian Sea in Turco- 
mania. The great lakes, which have been formed in Europe 

*'The lakes Manasa and Bayan Hnid. Maruua, in Sanscrit, signifies 
^'spirit." Manasa-vara is the easternmost of these two lakes : its name means 
literally '^ the most perfect of honourable lakes.** The westernmost lake is 
named Ravanah Hrady or '^ Lake of lUvana,** after the celebrated hero of the 
Aoma^na.—- Bopp. 

'f This direction of the axis of elevation fiom the S. W. to the N. £. is 
af^n found beyond the 55th degree of latitude, in the space comprised be- 
tween Western Siberia, a low country, and Eastern Siberia, a country full of 
chains of mountains : this space is bounded by the meridian of Irkutsk, the 
Frozen Sea, and the Sea of Okotsk. Br Erdman has discoyered among the 
Aldan mountains, at Allakh-yuma, a peak 5000 feet high. To the north of 
the Kwah-lun, thd chain of Northern Tibet, and to the west of the meridian 
ef Peking^ the portions of elevated land most important in respect to the ex- 
tent and height, are the following : — I. To the east of the cluster of the Kook- 
oonoor, the space between Toorfan, Tangut, the great sinuosity of the 
Hoang-ho, Garjan, and the chain of the E!hing-khan, a space whidi compre^ 
liends the gi^at desert of GobL 2. The table-land between the snowy moun<» 
tains of Khangai and Tangnu, and between the sources of the Yenisei, the 
Selengga and the Amoor. 3. To the west of the district watered by the upper 
course of the Oxus (Amou), and of the Jaxartes (Sihoon) ; between Fyzabad, 
Bklkh, Samarkand and the Ala-tau near Turkestan, to the westward of the 
Bolor (Bieloot-tag). The upraising of this transverse ridge has produced in 
the soil of the great longitudinal valley of the Teen-shan-nar-lu, between the 
'Second and third systems of mountains from east to west, or between the 
Teen-shan and the Kwanlun, a counter-slope from west to east, whilst in the 
longitudinal valley of the Teenshan-pe-lu in Zungaria, between thevT«en-sfaail( 
and the Altai, a general declivity is observable from east to west.^^^S^^ 
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at the foot of the Alps, are a j^nomenon analogous to the ca- 
vity in which the Caspian Sea is situated, and owe in the same 
manner their origin to a sinking of the land. We shall soon 
see that it is principally in the compass of this hollow, conscn 
quently in the space where the resistance was least, that recent 
traces of volcanic action are apparent. 

The position of mount Aral-toube, which formerly emitted 
fire, of the existence of which I became aware from the itine- 
raries of Colonel Gens, becomes more interesting when we com- 
pare it with that of the volcanoes of Pechan and Ho-tcheou, on 
the northern and southern sides of the Teen-shan, with that of 
the solfatara of Ouroumtsi, and with that of the adjoining chasm 
of lake Darlai, which exhales ammoniacal vapours. The re- 
searches of MM. Klaproth and Remusat acquainted us with 
this last fact upwards of six years ago. 

The volcano situated in about the latitude of 42° 26' or 42° 85', 
between Korgos, on the banks of the Ele, and Eouche, in Little 
Sucharia, belongs to the chain of the Teen-shan : perhaps it 
may be on the northern face, three degrees to the eastward of 
lake Yssi-kul or Tremoortu. Chinese authors call it Fih-shan 
(« White Mountain^), Ho-shan, and Aghi (« Fiery Moun- 
tain ^)*. It is not known with certainty whether the name of Plh^ 
shan implies that its summit teaches the line of perpetual snow, 
which the height of this mountain would determine, at least the 
minimum ; or whether it merely denotes the glittering hue of a 

• The details given M. Klaproth {TabL HitL de PAaie, p. 114) ; Menu re- 
latifs 1 1'Asie, t. it. p. 368) are the most complete, and derived principally 
rfom the history of the Ming dynasty. M. AbeUBimusat (Jowrm^Mot t. v 
p. 45 ; Descrip. de Khotan, t iL p. 9), has added more in the Japanese trans, 
lation of the grand Chinese Encyclopedia. The root ag^ whicdi is found in 
the word Aghi, according to M. Klaproth, signifies '^ fire" in Hindustani. 
To the south of Pih-shan, in the neighbourhood of Khoten, belonging to the 
Teen-shan-nar-lu, there can be no doubt that, prior to our era, Sanscrit was 
spoken, or a language possessing a strong analogy with it : but in Sanscrit a 
flaming mountain is cadled Agni-ghrL According to M. Bopp, AgM is not a 
Sancrit word.— -Humboldt 

The root ag, which is found in the word Ag^ signifies " fire" in all the 
dialects of Hindustan ; this element isa^in Hindustani, agh in Mahratt|^ 
ind the form (^fagi is stm preserved in the dialect of the Punjab. The word 
agrU, by which « fire" is commonly designated in Sanscrit, belongs to the same 
root, as Well as agun in Bengalee, ogun in Russian, and the ignia of the 
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peak covered with saline substances, pumicMtone, and vcdcanie 
«shes in decomposition. A Chinese author of die seventh oeOi- 
tury says : At SOO le, or fifteen leagues, to the north of the eity 
of Ewei-chow (now Eoutche), in about the latitude of 4iV* ST uid 
longitude 80° 85' £., according to the astronomical determina* 
tion of the missionaries made in die country of the Sleuths, rises 
the Pechan, which emits fire and smoke without interruption. 
It is from thence sal ammoniac is brought ; upon one of the de* 
clivities of the Fiery Mountain (Ho-tcheou), ail the stones bum, 
melt, and flow to a distance of some tens of le. The fused mast * 
hardens as it becomes cold. The natives use it in disorders 1* 
as a medicine : sitlphur is iaiso found there. 

M. Elaproth observes, that this mountain is nqw called Khft« 
lar^, and that, conformably to the account given by the Bok- 
hars, who bring to Siberia saUammoniac (called nofhsha in 
Chinese, and ndshader in Persian^, the niountains to the south of 
Korgos is so abundant in this species of salt, that the natives 
frequently em[doy it as a 'means of paying their tribute to the 
temperor of China. In a recent JOacHption qfCenh-ed'AdOf 

• The history of the. Chinese dynasty. Tang, speakmg of the lava from the 
Pih-shan, states that it ran like liquid &t. — Klapaoth. 

f This is not lava, but the saline particles which appear in the fg/m of as 
efflorescence on its auriBce» 

$ Tlie Pih-shan of the ancient Chinese, »t present has the Tur^ name of 
Eshik-bosh ; Eshih is a species of goat, and bash signifies ^ head.'' Sulphur 
is produced there in abundance. The £shik-bash belongs to ihe elevated 
mountains, which, in tlie time of the Wei dynasty (the third century) bound- 
ed, to the north-vest, the kingdom of Kwei-tsu (Ku-cha) ; it is the Aghi- 
^an under tlie Buy dynasty iin the eariy moiety of the seventh century)r 
The history of this 4yaaskf relates that this mouutain always shewed fire 
and smoke, and tha^ sal-ammoniac was obtained there. In the description of 
the western country, which furms a part of the histoxy of the Tang dynas- 
ty, we find that the noountain in question was then called Aghi-teen-shan 
|[ which may be tranriated ^ n^oimtain of fields of fire"), or Pih-shan C white 
niounta^")^ that it was. to the north oi th/e city of IloH and thajL jit emitted 
peTpet«al^«» Ilolo (or pcxhaps Irolo, Uor, or Irol) was then the residence 
of the King of Kwei-tsu. 

The Eshik-bash it to the north of Ku-cha, and 200 leagues to the west of 
the Kan-tengri, which forms part of the chain of the Teen-chan. Tlie Eshik- 
bash is very krge, and much sulphur and sal-ammoniac is even now col- 
lected there. It gives birth lo the river E^ik-bash-gol, i|^hicfa fiows to Ihe 
south of the «ity of Kuc^a, and &lls, after s^ course of 3S90 k^ into the 
Erghew. 
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pubUshed at Peking in 1777, we find the following statement : 
— ^' The province of Ku-cha produoes copper, saltpetre, sul- 
phur, and saUimmoniac. The latter arude comes from an am- 
noniae mountain to the north of the city of Eoutche, whicb is 
full' of chasms and caverns. These apertures in spring, sum- 
mer, and aotunm, are filled to such a degree, that, during the 
night, the mount«n aiq)ears illuminated by thousands of lamps. 
No one is then able to approach it. In winter alone, wh«i the 
V46t quantity of snow has extiagui^ed the fire, the natives are 
able to labour in collecting the sal-ammoniac, for which purpose 
diey fitrip themselves quite naked. The salt is found in ca- 
verns, in the foim of stalactites, which renders it difiicult to be 
detached.*^ The name of Tartarian salt, formerly ^ven in 
commeice to this salt, ought to have long ago directed attention 
to the volcanic phenomena of Central Asia. 

M. Cordier, in his letter to M. Abel B^musat, ** on the ex- 
ktenee of two burmng volcanoes in Central Aria,^ calls Pechan 
a sciyiUara like that of PuzzuolL In the state in which it is 
described hi the work cited farther back, the Pechan might 
weU deserve only the name of an extinct volcano, although the 
igneous phenomena are wanting in the solfataras I have seen : 
such as those of Puzzuoli, tiie crater of the Peak of Teneriflfe, 
the Rucu-pichincha, and the volcano of JotuUo ; but passages in 
flMHPe ancieiit Chinese historians, who relate the march of the ar- 
my of the Heung-nus, in the first century of oor era, speak of 
•masses of rocks in fusion flowing to the distance of some miles: 
so that it is imposable, in these ex{n*essions, not to understand 
^enqptaons of kva. The ammoniac mountain between Sioutche 
and Eorgos has also been a volcano, in activity, in the strictest 
sense of the word : a volcano which emitted torrents of lava in 
the centre of Asia, 400 geographical leagues from the Caspian 
Sea to the west, 488 from the Frozen Sea to the north, 604 
from the Great Ocean to the east, and 440 frcmi the Indian Ocean 
to the south. This is not the place to discuss the question rela- 
tive to the influence of the proximity of the sea on the action of 
volcanoes ; I merely sdicit attention to the geographical posi- 
tion <tf the volcanoes of Inner Asia, and their reciprocal rehu 
tions. The Pechan is distant from 300 to 400 leagues from 
all the seas. When I returned from Mexico, some celebrated 
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mineralogists expressed their astonishment when they heard me 
speak of the volcanic eruption of the plain of JoruUo^ and of the 
volcano of Popocatepetl , as still in activity : although the former 
is only thirty leagues from the sea, and the lattier forty*three 
leagues. Gebel Eoldaghi, a ccmical and smoking mountain of 
Kordofan, of which Mr Riippel was told at Dongola, is 150 
leagues from the Red Sea, and this distance is but a third of 
that at which the Pechan, which for 1700 years has emitted 
torrents of lava, is situated from the Indian Ocean. The hy- 
pothesis, conformably to which the Andes present no volcano in 
activity in those parts where \he chain recedes from the sea, is 
without foundation. The system of mountains of the Caraccas, 
which run from east to west, or the chain of the coast of Vene- 
zuela, is shaken by violent earthquakes, but has no longer 
apertures which are in permanent communication with the 'm^ 
terior of the earthy and which discharge lava, than the chain of 
the Himalaya, which is little more than lOO^leagues from the 
Gulf of Bengal, or the Ghauts, which may almost be termed a 
coast-chain. Where trachyte has been unable to penetrate 
across the chains when they have been elevated, they discover 
no rents; no channels are opened, whereby the subterranean 
forces can act in a permanent manner at the surface. The re- 
.markable fact of the proximity- of the sea wherever volcanoes 
are still in activity,— a fact which, in general, is not to be de- 
nied, — seems to be accounted for less by the chemical agency 
of the water, than by the configuration of the crust of the globe, 
. and the deficiency of resistance, which, in the vicinity of mari- 
time basins, the upraised masses of the Continent appose to 
. elastic fluids, and to the efflux of matters in fusion in the interior 
;of our planet. Real volcanic phenomena may occur, as in the 
qld country of the Eleuths, and at Toorfan, to the south of the 
Teen-shan, wherever, owing to ancient resolutions, a fissure is 
opened in the crust of the globe at a distance from the sea;. The 
. reason why volcanoes in activity are not more rarely remote 
frpra the sea, is morely because, wherever an eruption has been 
. unable to force itself through the declivity of continental masses 
towards a maritime basin, a very unusual concurrence of cir- 
icumstances is requisite to permit a permanent comm\micatic»i 
between the interior of the globe . and the atippspb^i'^? and^^o 
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form- i^)ertares, which, Hke inteitnittent wannrsprings, etfuse, 
instead of water, gases and oxidized earths in fusion, in othet 
woikis, lava. 

To the eastward of Pechan, the " White Mountain*^ of the' 
Eleuths, the whole northern slope of the Teen-shan presents 
volcanic phenomena : *^ lava and pumice-stone are seen there, 
and even considerable solfataras, which are called ^ fiery places*^ 
The solfatara of Ouroumtsi is five leagues in circumference ; 
in winter it is not covered with snow; it is supposed to be 
full of ashes. If a stone be thrown into this basin, flames issue 
forth, as well as a black smoke, which continues some time. Birds 
dare not fly over these fiery places/' Eastward, sixty leagues 
from Pechan, is a lake of very considerable extent, the difie- 
rent names of which in the Chinese, Kirghiz, and Calmuc lan- 
guages, signify, " warm salt and ferruginous water.'' 

If we cit)ss the volcanic chain of the Teen-shan, we find 
E. S. £. dT lake Issikoul (so often mentioned in the itineraries 
which I have collected), and of the volcano of the Pechan, the 
volcano of Tocurfan, which may also be called the volcano of 
Ho^bow (" City of Fire"), for it is very near that city •. M. 
Abel Remusat has made particular mention of this volcano in 
his Histoire de Khoten^ and in his letter to M. Cordier f. No 
reference is made to stony masses in fusion (torrents of lava), 
there, as at Pechan ; but " a column of smoke is seen continu- 
ally to issue ; this smoke gives place at night to a flame like that 
jof a torch. Birds and other animals upon which the light fdls, 
appear of a red colour. The natives, when they go thither* t6 
collect the nao-sha^ or sal-ammoniac, put on wooden shoefs, for 
leather soles would be very soon burned." Sal-ammoniac is pro- 
4sured at the volcano of Ho-tcheou, not only in the form of a criist 
or sediment, according as it is deposited by the vapours which 
.exhale it; but Chinese books likewise make mention " of a 
greenish liquor collected in cavities, which is boiled and evapo- 

• Ho-chow, a city, now destroyed, waa a league and a half to the east of 
Toorfan. 

t M. Remusat calls the volcano of Pechan, to the north of Koutche, the 
Tolcano ^ Bishbalik. From the time of the Mongols in China, all the coun- 
try between the northern slope of the T^n-shan a|id the little chain of the 
Tarbagatay has been called Bishbalik. 
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rated, and from it aaUailimomac is obtuiied in the form of smali 
lun^ like sugar, of extreme wkitenesi, and perfeet purity.^ 

Pechan and the volcano of Ho-tcheou <x Tufan are IM 
leagues i^Murt, in the <£rec(ion of east and west. About forty 
le^aes westward of die meridian df Ho-tcheou, at the foot of the 
gigantic Bokhda-ula, is the great sdfatara <^ Ouroumtsi. At 
140 leagues north-west of this, in a plain adjoining the banks ci 
the KolxA:, which flows into the small lake of Darlai, rnes- a 
hill, ^^ the clefts of which are very warm, • thongfa they do not 
eshale smoke (visiUe vapours) : the sal-ammoniac, in these cre^ 
idoes is sublimed into so solid a coating, that the stone is obliged 
to be broken in order to get it."" 

\i These four places hitherto known, namely, Peohan, Ho- 
tcheou, Ouroumtsi, and Eobok, which exhibit evident vdlcanic 
phenomena, in the interior of Aaa, are 180 or 140 leagues to 
the south of the pcnnt of Chinese Zungaria, where I was at the 
beginning of 18C9. AraUoube, the conical and insular moun- 
tain of Lake AJa-kul, which has been in a state of igmtion in 
Instorical times, and which is mentioned in the itineraries <xA^ 
lected at Semapolatinsk, is in the volcanic territory of Bisbbahk. 
TMs insular mountain is situated to the west of the ammoniac- 
cavern of Eobok, and to the north of Pedian, which stiii 
emits light, and which formarly disdiarged lava, and at a dis- 
tanoe of sixty leases from each of these two points. From 
Lake Ala-kul to Lake Zaisang, wbne the Russian Cossacks of 
tile line of the Irtish, exercise the right <^ flriiiag, by oonni- 
yaace of the Mandarins, the distance is reckoned at fiffy-^me 
leagues. The Tarbagatu, at the foot of which is situated 
GhoogoBcbak, a town of Chinese Mongolia, and where Dr 
Meyar, the learned and entapising companion of M« Lede- 
bour, fruitlessly essayed, in 1825, to prosecute his researdies in 
natural history, extends to the south-west of Lake Z^sang ti>- 
wards the Ala-kul *. We are thus acquainted, in die interior 

* I do not wish to express any doubt lespecting tbe exiatenoe of tie Ala- 
kul and the AlaktUf|^l-noor lakes, in the vicinity of each other ; but it ap- 
pcsus jsiagi^ to m^ that the Tart^xs and Mongols, who tnnrene Uieie p^ulfi 
floiiftea, lod who ha^e been questioned at Semipokttinsk, ah^uM Anlj know 
tide Al»4uJ,j«iid assert ^at the iJaktugul-no(»: owes its existence to a ooo* 
fmxm of names. M. Fansner, in his BiQmw map of Inner Asia, wiucfa may 
be implicitly relied on with regard to the country north of the^ume of t^e 
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df.Atta, wkb a vdotnic tenifory^Uie siuftMeof wlueb is upwanl^ 
of aSOO square ififlguea» tod vhich is fBstmt 3Q0 or 400 league 
fiom the aoa: it tMoupiai anioiety of the loiigiiudinil valley aCu- 
9tasd between the tot and seecad ayttope of meimlainft, Tbediief 
aaat of tvolcadic action seeve Iq be ia tjbe Teeniabra. Perfaafie 
tte coioeMl Bokbdtrula is a ti»chytie moimtaio like Ghiiahon^ 
aa On the side natiJi of tbe Taitoga^ aad <rf Lube IteU, 
tbeaeticm beoomei weaker; yet Mr Base and I fimiid while 
tvachjtte akmg ihe aouA^weaftem dedmty of the AUai^ upon « 
heU-shaped bill At Bidderaki, neartfae vdk«E& ^ fiuteeb- 



On both ades of the Teen-shaH) nertb aod south, videot 
earthqoakes are felt. The tows of Aksou was entirely deiBtroyed 
by a oonvolsioii of this kind at the beginiang of the eighteenth 
eenliH^. Professor fiversmau, of Caaaa^ whose repeated tra- 
>«eb havemade in aoquainted with Bddssea, mas told by a Tar- 
tar, who was a servant of his, mdl acquaasted with the oountry 
between Lakes Balkashi and ▲la4(ul, that earthquakes weee 
very oommoD thefe. In eastern Siberia, to the north %A the fif- 
tieth panailel, die coitre of the ciide of ahocks appeacs to be at 
Irktusk, and in the deep basin of Lake Baikal, where, on tbe 
Kiacbta road, especially cm tbe banks of the. Jeda, and the 

Ele, makes tbe Ala-kul (properly Ala-ghul, or " party-coloured lake*^ com- 
municate with the Alaktugul by five channels. Powdbfy the iitimius firhiek 
separates these labes, may 4)e manby, wUiii causes them te he wmdi^esnA m 
one. Caiim Bek, a professor at Ga««ii» VfiA who M aP^iifan by birt)», inaMM 
tb«b iufA. is a Tariaro-Turt^isb nation, and that tl^erefore^ AUait^ signi- 
ito ^ the lake not variegated," as Aialtau-ghul implies " the lake of the vi^ 
negated mountain.'* Perhaps the names of Ala-kul and Ala-tugul meaii 
merely ^' lake near the Ak-tau mountain,'* ivliich stvetches from Tuifcettaa 
to ^usgaria. Tbe small map pidblUbed by the £a|^ aoMaiMuiei of tke 
GauoasuB, does not -conjiaiaUio.AlaJcul; thei:e appeafs only a £^up of tluse^ 
Jakes, the Balkashi, the Alak-tugul, and tbe Koorgeh. The hypothesis, 
however, according to which the vicinity of large lakes produces, in the in- 
terior of Asi9, the same effect upon volcanoes remote from the sea, as iM 
ocean, is wtthoul foundation. The volcano of Tooi&n is sun»unde4 only by 
incBgidBcant lakes ; and, as it h^ beein already renwrked^ Lake Temoortu or 
Vsal-kul, which is less than double the eoitmi of the Lake of Geneva, is 
tMrty-three leagues from the volcai^ of Pl^han.^HuMBOi.PT. 

The' Chinese maps represent tlie two lakes as one, having a mountain in 
the midst. This lake is called AWwl, its ipastem portion hears the na»e of 
AUk-tugiil noA snd its urestera pdf tjiat rf Sbe-b%rtu4*Qj^y..,«KL^W0Tp. 
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Gbekcrp-, basalt is found with olivine, cellular amygdaloid, 
chabasie, and apophyllite *. In the mcmth of February 
18^, Irktusk sufFared greatly from violent earthquakes; 
and in the month of April following, cxxivulsions were also 
felt at Ridderski, which were perceived at the bottom of tbe 
mines, where they were very severe. But this pwt of the 
Altai is the extreme limit of the circle of shocks ; farther to the 
west, in the plains of Siberia, between the Altai and the Ural, 
as well as along the entire chain of the latter, no motion has hi- 
therto been observed. The volcano of Pechan, the Aral-tou- 
be, to the westward of the caverns of sal-ammoniac of Kobok, 
Ridderski, and the portion of the Altai' which abounds in me- 
tals, are situated for the most part in a direction which but 
slightly deviates from that of the meridian. Perhaps the Altfu 
may be comprehended within the circle of the convulsions of the 
Teen-shan, and the shocks of the Altai', instead of coming only 
from the east, or from tbe basin of the Baikal, may also come 
from the volcanic country of Bishbalik. In many parts of the 
new continent, it is clear, that the drcles of shocks intersect each 
other, that is, the same country receives terrestrial convulsions 
periodicaUy on two different quarters. 

The volcanic territory of Bishbalik is to the eastward of the 
great depressicm of the old world. Travellers who have journeyed 
from Orenburg to Bokhara, relate that at Sussak in the Eara^ 
tau, which forms with the Ala-tau a promontory to tbe north of 
the town of Taraz in Turkestan, on the edge of the depression, 
warm springs spout up. On the south and on the west of the inner 
basin we find two volcanoes still in activity; Demavend, which 
is visible from Tehran, and the Seyban of Ararat, f which is 
covered with vitrified lava. The trachytes, porphyries, and ther- 
mal springs of the Caucasus are well known. On both ades of 
the isthmus between the Caspian and Black Seas, naphtha springs 
and volcanoes of mud are numerous. The mud volcano of Ta- 
man, of which Pallas and Messrs Engelhard and Parrot have 

* Br Hess, associate of the Academy of Sciences of St Petersburgh, wbo 
resided on the borders of the BaHml, and to the south of the lake, from 1826 
to 1828, gives us reason to expect a geological description of a portion of the 
jemarkable country which he traversed. He frequently observed at Vcrkh- 
nei-Oudinsk granite alternating several times with conglomerate. . 

t The height of Ararat, according to Parrot, is 2700 toises (ITJIS feet); 
that of Elbourz, according to Kuppfer, 2560 (1M<M) ^^fjlet^o^^^^f^ ^ 
the ocean. i i y ^ 
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described the last fiery .'eruption, in 1794, from the. reports of 
Tartars, ia, according to the very sensible' remark of Mr Eich-» 
wald, *^ a dependency of Baku, and of the whole peninsula of 
Abdieron.**" Eruptions take place where the volcanic forces 
encounter least opposition. On the £7th November 18S7, crack- 
ings and tremblings of the earth, of a violent character, w^e 
succeeded, at the village of Gokmali, in the province of Baku, 
three leagues from the western shore of the Caspian Sea, by an 
eruption of flames and stones. A space of ground, SOO toisea 
long and 150 wide, burned for twenty-seven hours without in^ 
terraissibn, and rose above the level of tlie neighbouring soil. 
After the flame became extinct, ccdumns of water were ejected, 
which continue to flow till the present hour. I am gratified at 
being enabled to state here, that Mr £ichwald''s periplus of the, 
Caspian Sea, which will soon appear, will contain some very im-n 
portant physical and geological observations, more particularly 
upon the connexion of fiery eruptions with the appearance oi 
naphtha-springs and strata of rock-salt, on the blocks of calcarer 
ous rock burled to considerable distances, on the elevation and 
depression of the bed of the Caspian Sea, which still continue ; 
on the passing of black porphyry, partly vitrified and contain- 
ing garnets (melapyres}j through granite, red quartzose por^ 
phyry, very dark calcareous syenite, in the Erasnovodsk moun- 
tains washed by the bay of the Balkan, to the ]!K>rthward of the 
ancient mouth of the Oxus ( Amoo-doria). We shall learn from 
the:geognostic description of the eastern shore of the Caspian 
Sea, where the island of Chabekan discovers naphtha-springs 
the same as Baku and the isles between this town and Salian,. 
what species of crystallized rocks are hidden beneath the rocks 
in horizontal strata in the peninsula of Absheron, where the ac- 
tion of subterranean fire is always felt, and where it has not yet 
been able to reach the open air. The porphyries of the Cauca- 
sus, which run from W. N. W. to E. S. E., a position and a di-- 
rection which I have already mentioned as the reason of the 
presumed connexion of this chain with the rent of the Teen-shan,, 
discover themselves again, traversing all the rocks nearly to the 
centre of the great depression of the old world, to the east of the 
Caspian Sea, in the mountains of Erasnovodsk and Eurreh. 
Recent researches and the traditions of the Tartars inform us, 
that the existence of naphtha springs has always been preceded 



158 Baron Humboldt on the MMntmn-chams and 

by fiery ^nsp&oa^ Sereral salt lakes on tbe t#o opposite shores 
ol the Caspian Sea have a very elevated tcttiperature ; and blocks 
of foick-iillt^ traversed by asphalttim, are formed, as Mr Eidi- 
watd remarks with mudi shrewdness, ^ by the effect of a siiddi!fi 
vakamc aoiiod, as at Yesavitis„* in the Cordilk»is$ of Soatfi 
America and in A^bidjan, cm* even under our own ct)servationf 
by the slow but continued action oF heat.^ M. L. de Bnch ha» 
bag directed his attention to the cotmesion of the volcanic for- 
eev with the masaes of anhydrous rodc-salt, which traverse ^ 
often and so many formations of horizontal strata. ' 
• We have already seen that the circles of the terrestrial coB- 
vufkkms, <]t which Lake Baikal or the volcanoes of T^en-^han are 
Ibe een^e, do not extend in western Siberia beyond the western 
deelivfty of the Altajt, and do not pass the Irtish or the meridian 
of Siemipdlaiilinsk. In the chdn of the Ural, eHKhqtiakes'sare 
not felt, nor, notwithstanding the rocks abound in metals, do we 
find there ba3alt or olivine, ilor trachytes, pr(>perly so calM, nor 
ntinerid springs. The circle of the phenomena of Asserbtdajan, 
whidi inehides the peninsula of Absheron, or the Cadcaisos, o& 
ten extends as far as Eizlar and Astrakhan; 

It is the same on the bordefr of the great cbpression in the west. 
If we direct our observation from the Caucasian isthmus to the 
north and north-west, we come to the country of grand forma- 
tions in horizontal and tertiary strata, which occupy southern 
Russia and Poland* In this region, the rocks of p3rroxene pierce 
the red fVee-stone of Yekaterinoslav, whilst asfdialtum and 
springs impregnated with sulphurous g^ denote other masses 
hid under the sedimentary deposits. It may also be mentioiw 
ed aft an important fact, that in the chain of the Ural, which 
abounds so much in serpentine and hcMrnblende, and which serves 
as a boundary between Europe and Asia, a true amygdaloidal 
formation appeiur at Griasnushinskaia, towards its southern ex«> 
tremity. 

We shall content ourselves here with observing, with rcfer^ 
enee to the ingenious opinions recently promulgated by M.Elie 
de Beaumont, respecting the relative age and the parall^listn ^ 

* In an eruption of this volcano in 1805, M. Guy Lussae and I found 
smaU fragments oi rock-salt in the lava as it cooled. My Tartmr itineraries 
likewise speak of rock-salt in the neighbourhood of a volcanic niountain of the 
Teen-shan, north of Aksou, between the station of Turpa-gad and Mount 
Arbab. 
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systems of contemporary mountains, that, in the intcprior of Asia 
likewise, the four grand chains which run from east to west af« 
of a totally different origin fircxntbe chains which* lie in a dh*ec« 
tion north and south, or N. 80" W*, and & 80^ £. The ehais 
of the Ural, the Bolor, or Bdoor4ag^ the Ghauts off MalabMr^ 
and the Kingkban, are proiaably moce modem than thedMiBt 
of the Himalaya and the Teen-shan. The systems of difl^^vt 
epoehs are not always separated from each other by considav 
able apae^> as in Germany, and in the greater part of the new 
continent. Fr^uently,. chains of mountains, or axes at ufnim* 
'mgi of dissimilar directions, . and belonging to epochs tottflly 
differaat, are nearly approximated by nature; resemblii^.flo finr 
the clmracters on a monument which, crossing different ways^ 
wa:e ^graved at chfferent periods, and carry intrinsic mayka of 
their own date. Thus, in the south of France, m seen chaiM; 
and undulated swellings, some of which are parallel to the PjFneb 
nees ^md others to the western Alps. The same diversity of 
geological phenomena is apparent in the high land of Centred 
Asia, where isolated pc»tions appear as it were surroimded^md 
enclosed by subdivisions, in paralld lines, of the systems of 
mountMn. 



Critical Observations on the Ideas ofM. Alexander Brongniart^ 
relating to tJ^e Classification and probable Origin of Ter^ 
tiary Deposits. By A. Boue', M. D. Communicated by 
the Author. 

JL HE " Tableau des Terrains" of M. Brongniart is well known, 
and has been gratefully received by the scientific world. Far 
from being disposed to remain stationary in his ideas, this found<- 
er of the true doctrine of tertiary deposits has recognised the 
advances made in our knowledge of these formations, and has, 
consequently, modified some of his theoretical deductioni?, and 
even some of his former classifications. We are now to inquire 
if he has carried his modifications sufficiently far, to what ex- 
tent his new doctrines can be admitted ; and if he is always, in 
hts reasoning, in harmony with his principles. 
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The plastic clay not a distinct formation y only a subordinate bed* 

One of the most important points in which our author lias 
given the victory to his exponents is, the separation of the plastk 
day^ or his terrain argUo-sableuWy from the other numerous 
tertiary deposits of clay with lignites. He does not enumerate 
any organic bodies as occurring in his plastic clay. — (Vide Ta- 
bleau des Terrains f p. 18S.) *' Les debris organiques quVm a 
attribues k Targile plastique, appartiennent oidinairement aux 
aigiles figulihes ;" nor even any trace of lignite, so that if fiie 
last mentioned mineral occur in it, it is only in so small a quan- 
tity as to be omitted in a general view. He further acknow-^ 
ledges, that the plastic clay is only a small deposit, ^^ d'^amas 
conches sur des surfaces de roches ou dans les cavites qui peu- 
▼ent presenter ces surfaces,^ — ^p. 181. He still admits, in op- 
position to his former opinion, not only that there is true plas- 
tic clay under the chalk (p. 183.), but also that the potter'^s 
clay (argOe figuline) associated with tertiary lignite differs but 
little from the plastic clay, " ne differ que tres peu de Tai'gile 
plastique,^ — ^p. 177. After this distinct statement and candid 
agreement with opinions expressed by others long ago, we can- 
not help thinking that our learned author has inserted, merely 
by mistake in the same work, the remark, " qu^il y a entre le 
calcaire grossier et la craie un terrain compose d'argile pure et 
de bois bitumineux, accompagne de corps organises terrestres 
ou iluviatiles,^ — p. 185 ; and that, at page 194, he speaks of 
" argile plastique et ses debris organiques d^eau douce.'* This 
theoretical part of his work is probably of older date than the 
rest ; besides, we only mention this apparent contradiction to 
put in a stronger point of view M. BrongniarOs latest and most 
correct classiiicatiou. 

On the other band, if he separates the plastic clay from the 
deposits of tertiary clay with lignite, we may ask him the proofs 
of the lignite clay of Cologne, and the plastic clay of Gross AI- 
merode, in Hessia, being still parts of his argillo-arenacious 
group. Indeed both localities present characters in opposition 
to those assigned to that group; for at Cologne there are fossil- 
shells, the fishes of the Dusodile are well known there, and even 
teeth of the mastodon have been described by Noggerath as im- 
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i^ded in that day. We have then, on the contrary, the zoo^ 
logical characters of his ;9ro^^i{^ group, or of the upper ter- 
tiary soil, as given by M. Brongniart himself. In regard to 
the situation of the Gros Ahneroda deposit, the clafisification 
rests on a purely mineralogical resemblance, which may deceive 
M. Brongniart in this case, as it has done in that of the plastic 
clay in the greensand. No certain indication proves the just- 
ness of this parallelism ; in the mean time, the association of this 
clay with lignite, as well as in the Meissner, is contrary to the 
characters assigned to plastic day by M. Brongniart Further, 
its he admits in his plastic clay only an extremely fine mechani- 
cal deposit, upon which chemical action has had some influence 
(p. 181.) ; it results, from our Umited observations, that plastic 
day, or potter^s clay, differing but little from the first, occurs 
in other formations besides those in which M. Brongniart is 
now willing to admit its presence. Thus, the lignite of the up.* 
permost tertiary soil, his proteique group, sometimes contains 
true plastic clay, as is the case at Wolfsegg, in Upper Austria, 
in Bohemia, and Hungary, and it forms also beds in the sand- 
stone of the lias marls at Kyfendorf, in Southern Coburg. We 
may even inquire whether or not plastic day does not exist in 
more than one other formation, and especially in the old allu- 
vial ones at Hamburgh ? Plastic clay, according to our view 
of its mode of formation seems to be a deposit of very minute 
fragments derived from granitic, syenitic, and felspathic districts. 
When these rocks were not in the neighbourhood, the day, was 
not deposited, but in its place other mineralogical compounds, as 
sand, loam, &c. were deposited. Would it be rational to call 
in the md of mineral waters in a deposit of this kind, notwith- 
standing its arenaceous characters ? 

. The terrain marno-charboiieux of M. Brongniart is merely 
a subordinate deposit at various heights in the tertiary soil, or, 
if we choose, only in the Paris coarse marine limestone. This 
fact no one denies, so that we regret M. Brongniart calls it a ter- 
rain (p. 176.), and the more so as he puts this denomination as 
parallel with great formation (grand formation, p. 4.). Farther, 
he acknowledges that he places in that deposit various beds 
(assises), for he tells us that his terrain is sometimes subordi- 

OCTOBER DECEBIBER 1861. L^ , 
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jfate tdi the coarse marine limestone, soqietipaes totally indepen* 
dent,, and that it exists as well in the inferior part of the lime* 
Stone as ampng^t its beds (p. 177. )• Now, I ask, if the grey- 
wacke or the variegated sandstone were called a great formation, 
it would, be. allowable to classify under the same head» as great 
formations, small beds of so subordinate a nature as those beds, 
«Qr large, elliptical nests, of manMhcharboneux rocks. Thes^ 
then, are to be viewed, as only a simple dependence or appendix! 
to the Parisian caJcaire grossiete or tritonieuy of which the first 
member is the plastic clay, which is only a small local deposit 
even in the Paris basin, for in the north-western part, as near 
Beauvois, the. cakaire grossiere is separated from th.e chalk by 
marly sands with green particles. 

This classification will at first view appear rather heretical^ 
although it is very edmple, and in accordance with other fac^ 
of the same kind. Thus, the sub-apennine clay-marl is covered 
by sand and shelly limestones. In these last, especially in their 
under part, there are some argillaceous beds, resembling the mi- 
caceous sub-apennine clay. . No one ever thought of separating 
these subordinate beds from the sands and the limestone, and 
forming them into a separate group or terrain. On the cour? 
trary, it is generally acknowledged that these altematipps are, 
as is the case between other deponts, the places of transition or 
union of one deposit with the other, and that the uppermost 
argillaceous beds bore less resemblance to the true sub-^pennine 
clay^ and became more mixed with sandy and calcareous piati- 
des, and vice versa. Now, is it not exactly the same case with 
the plastic clay and the argillaceous beds of the Paris limestcme^ 
which are sometimes mrenaceous and carboniferous ? Is it not 
natural to suppose that the purest deposit, of clay was followed 
afterwards at intervals by a more loamy depout with more cal- 
careous tnatter, and entangling lignite, fresh-water shella» &c.» 
whi]^ these bodies were accidentally carried into the sea along 
with the mud of rivers ? Does not M. Brongniart himself con- 
fess that « la distinction de cette argile (plastique) d'avec sm 
terrain mamo-charboneux est quelquefois presq' impossible **— 
p. 199.) ; that, besides the mineralogical difference between both 
is trifling (p. 177.), and that they contain the same mmerals, 
the selenite, pyrites, &c. ? Lastly, does be not expressly say. 
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that *^ son terrain 'marna«harboneux est quelquefois tout fait 
au-dessous des calcaire tritonien P'' — P. 177. But this is the sole 
jdace assigned to the plastic clay, so that the conclusion is, ihoit 
both clays are hut one single deposit. 

On the other hand, if M. Brongniart had not thought proper 
to give to the plastic clay the tank of a formation, who ever, in 
England, would have thought of separating the London clay 
from the plastic clay ? An argillaceous deposit from top to bot- 
tom, but more plastic ot sandy in the inferior than in the supe- 
rior part, has it ever been divided elsewhere into two distinct 
formations ? Besides, what is artificially called the plastic day 
in the London basin, contains marine or even fresh-'water shells, 
so that the parallelism of that clay with the clay of Paris, could 
only be maintained, when M. Brongniart erroneously united in- 
to one mass all the known tertiary lignites. 

Lastly, If the English plastic clay is acknowledged to ber 
identical with that of Paris, we dare defy M. Brongniart to' 
name any place in Europe, beyond the Paris basin, where that 
clay undoubtedly exists. If he had known other localities be-' 
ddes the two formerly mentioned, and which we proved to be' 
erroneous, certainly he would have done so. We then consider 
ourselves entitled, atid without the risk of being considered in- 
novators, to infer that the plastic clay, as well as the mamo^ 
charboneux group of M. Brongniart, does not exist as a^rmo- 
Hon or tertain, but that it is only in the Paris basin, the first 
member (but not always present) of a marine principally calca- 
tedus deposit, which contains subordinate beds of a clay not very 
unlike the preceding, and not unfrequently lignites or fresh-water 
shells, or eveh mixtures of marine and fresh-water shells. In 
classifying the Parisian clays in this manner, I follow the clas-: 
sical geological doctrines taught me by my old master Professor 
Jameson. A grand merit of- the Wernerian school is teaching 
the' true principles of the sdence, under which are included,* 
amongst other considerations of the first importance, the dis- 
tinction of what is termed a formation, a deposit, a bed, &c. 
The zoological school of geology can adorn the science, but 
nev6r act in opposition to geognostical axioms, without falling 
into errors. 
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The Calcaire grossiere or Paris Coarse Marine Limestone and Gyp* 
sum are Marine Deposits. 
The Parisian coarse marine limestone seems to be con- 
fined in Europe to the Paris basin, to the foot of the South- 
em Alps, and perhaps to some extremely limited localities in 
Northern Grermany, as Eversen and Lemgo. The limestone- 
which has been compared with it in other parts of Germany, 
covers a lignite deposit, which circumstance, according to M. 
Brongniarf s own views, places it higher in the series. As far 
as I have seen and read, it appears that the Paris limestone, 
said by Brongniart to extend from the western part of France 
towards the eastern extremity of Europe (p. 186.), belongs to 
the upper tertiary soil. We think that he himself already ac- 
knowledges his mistake in the localities mentioned for Britanny,.. 
La Vendee, Montpellier, Bavaria, Austria and Hungary (p. 
190). Those geologists who have visited and described the 
three last mentioned countries, have lately acknowledged that 
there they could find only subapennine deposits, so that pro* 
bably M. Brongniart will give his assent to this statement. We 
do not know any thing which can induce us with Brongniart 
(p. 190.), to place as parallel with the Paris limestone the red 
moiasse of Switzerland. That deposit is a mass of indurated 
greyish or reddish coloured marls, without fossil OTganic re- 
mains, with a few beds of sandstone impregnated with mineral 
pitch, and covered in an unconformable and overlying position 
by the moiasse, with lignite, selenite, and fresh-water shells, as 
at Nant de Vemi, near Geneva. These'marls, acccnrding to the 
observations of Necker, pass under the fucoidal alpine sandstone 
of the Voirons, at the same time that they cover tlie grcensand 
rocks of the Perte du Rhone. As we believe we found in the 
Carpathians a system of similar beds in the recent secondary 
arenaceous soif, we are disposed to look upon this as a dependent 
of the fucoidal secondary sandstone, until other observations of 
M. Brongniart shall prove the contrary. 

If M. Brongniart has extended too widely the geographical 
distribution of the Paris limestone, he seems also to have fallen 
into a similar mistake in regard to other deposits, when he says 
that " Les quatre alternatives de terrain tritonien, paleotherien,, 
proteique, et epilymnique, peuvent se suivre depuis le basin de 
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Paris jusqu'en Hongrie^* (p. 190.) ; and he is equally at fault 
*when he attempts to apply the accidens of the peculiar Paris 
basin to those of different basins, as those of ihe Aar, of Ulm, of 
Bavaria, Hungary, and Lombardy. (P. 190.) We would even 
t»ntest with him the proposition, that out of the Paris basin there 
are many known spots where the tritonian limestone is covered 
with his paleotherian formation (p. 186.) ; we at least know no 
place out of the Paris basin where such a thing is to be seen, for 
«ven in England the superpositions are not quite identical, fie- 
^des, since the bones of the gypsum of Montmartre have been 
found in the tritonian limestone, there remain only the minera- 
^ogical characters to enable us to join together the gypsums of 
Paris and of the Puy en Velay. For the Aix one, the zoologi- 
cal characters are already not^identical, and the tritonian lime- 
stone is wanting at Puy. In Lombardy we are not acquainted 
with any fresh-water deposit, and fresh-water and terrestrial 
shells are rare. In Hungary and Bavaria there is only a fresh- 
water deposit deposited in ancient tertiary lakes, of which the 
borders are still more or less visible. There are a good many 
beds of marine and fresh- water shells mixed together, but these 
last are only small accidens in the upper tertiary soil. Lastly^ 
The valley of the Aar se&ais to us to be only occupied by these 
last formations. 

The four alternations of the Paris deposits are tlius only ex- 
ceptions to a general rule, and not the case upon which the clas- 
sifications of the tertiary deposits of all the basins must be mo- 
delled. Paris has had many observers, which is the cause of 
this error, in the same manner as the minute study of the Ger- 
man zechstein has so long retarded the progress of geological 
classification. (P. 175.) All the facts go to prove that the up- 
per tertiary soil predominates in the greater number of the ter- 
tiary basins distributed throughout Europe. The epilymnique 
formation is but seldom met with beyond the Paris basin, or at 
least when it does appear, it is without the buhrstone or meu- 
liere. If the paleotherian or gypsum rocks may be compared, 

• The calcaire grossier and London clay belong to the triUmien; certain 
lignifes, Paris gypsum, and calcaire siliceux belong to the paleolherien ; the 
crag of English geologists, nagelflu, and calcaire moellen, belong to the pro- 
teigue ; and certain travertines, certain marls of the Isle of Wight, Paris 
basin, and Hungary, &c. and mill or buhrstone, belong to the epiljmnigue 
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.lo a c&rtmn extaat, with, portions of the tertiary soil in centni 
France, and with the gypseous and muriatifisrous inferior parts 
of the proteique system in the Mediterranean basin, this depo- 
sit) as described by Brongniart, does not occur elsewhere than 
at Paris. Lastly, the tritonian Hmestone is nearly peculiar tp 
Paris, and the important assertion of Brongniart, that << Dans 
les coUeries subapennines le terrain tritonien se confond avee le 
tearain proteique,^ (p. 171.), seems to rest entirely on his de- 
scription of the Superga Hill near Turin. Now, the public can 
judge if that memoir puts the question at rest, and if a. confir- 
mation of it would not still be desirable. 

In the chapter on the upper tertiary soil, M. Brongniart, al- 
ways too much occupied wkh the under part of his edifice, 
seems, in our opinion^ to have proposed various false clasiafica- 
dons. Thus he arranges as parallel deposits the Rigi and Salz- 
burg nagelfluh with that of the molasse, two deposits which w«, 
along with Studer and Keferstein, consider to be very different 
from each other. The molasse contains beds of conglomerate, 
but the old nagelfluh of the Rigi shews its age, by occurring in 
^rolled masses in the more ancient nagelfluh of the molasse* We 
even believe that the Rigi nagelfluh is secondary, and that at 
Salzburg there is an alluvial nagelfluh or conglomerate, a creta- 
ceous or Rigi-like nagefluh, and a third belonging, perhaps to the 
molasse. 

If this is a point not easily determined, we do not see how 
M. Brongniart can with propriety place the various lignites of 
the molasse only in the inferior part of his deposit, or xxf his 
Proteique System (pages 158 and 188) ; and how he can recog* 
nise in these masses his paleotherian or gypsum formation of 
Paris (p. 146.) 

In Switzerland the lignites are found at very difierent heights 
of the molasse deposit, as is proved by the difierent beds con- 
tmned in the Albis, and by the Jet of Kapfnach, when com- 
pared with the bituminous wood of Usnach. In Bavaria, lig-^ 
nite is found in three or four difierent positions ; and in Upper 
Austria it is easily observed amongst the uppermost part of the 
molasse. Lastly, in the northern part of the tertiary basin^ in 
Bavaria, in Lower Austria, as at- St Polten, Sec, at Sarisap and 
other parts in Hungary, in Stiria and Carinthia, lignite occurs 
in the upper sand above the molasse. That of Sienna has near- 
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ly the same pondon* All these hsving been entunenited ii» our 
Synoptical TaUe of Formations, poblisbed in 18S8, M. Brong- 
niart should not have omitted these deposits. Instead of adnuU 
ting with M. Brongniart only four or five deponts of Hgnite 
(p. 1£8), we find that inflammable substance at various heights 
in the three tertiary groups, viz. the upper tertiary sands, the 
flubapeaiune eiay«-marl, and the Paris limestone, as well as in 
five or six seccmchry formations, viz. in greensand, Kimmeridge 
day» nunnnolite limestone of Istria, Oxford day, lias marl, and 
even in the under part of the Keuper. We are aware of th^ 
ftct that, in the last mentioned deposits, the coal exhibits charac- 
ters intermediate between those of jet and slate coal (houille 
graase), and that it is named by M. Brongniart SHpUe, but jret 
ibej axe also sometimes associated with true lignite. 
. The oomparison of the inferior molasse with the gypsum de- 
posit at Paris appears to be theoretically true, if we conceive that 
both dqpodts took place at nearly the same period of time ; but 
the contrary if we are disposed to infer the resemblance from 
aoological or min^ralogical characters. M. Brongniart expresses 
our opinion wh«i he says, *' qu^il ne s^agit nuUement question 
d^etablir le moindre rapprochement entre la molasse et le gypse 
de Montmartra'' (Page 160.) 

On the other h«id, it is astonishing that M. Brongniart should 
say that the lignite in the molasse or the terrain proteique are 
lacustrine deposits; and that he further declares, that, if such 
is the case, ** la succession des generations d'animaux corame 
le moyen le plus sur et peut-^tre le seul pou^ determiner les 
epoques geogoostiques. (P. 159 & S90.) Yet he has well 
staled, in another place, the characters of the various fresh- water 
deposits. (P. 166.) He acknowledges that the foetid limestone 
associated with the lignite of Switzerland has no sinuous tubes 
(tubulures) (p. 165, 168), that it is a mechanical deposit which 
f^ s^il ne renforme en general que des debris de corps organises 
terrestres ou d'^eau, pent ausa avoir envelopp^ quelques debris 
d'4in autre origine,'*— p. 169. In the same article he explains 
very clearly how such deposits can be placed amongst beds 
formed in sea^bays, or at the mouths of rivers. He speaks ex- 
pUcitly of those mixtures of marine and fresh-water shells 
(p. 169> 186, 188) ; and he finds that some marine limestones 
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inAk firesb^water sh^ as that of Mayence (p. 170, 174, llsS), 
form the passage between the- deporats entirely marine and those 
of fresh-water ficmnation. 

Notwithstanding he has given in this way all the elements for 
mesolving the. problem, M. Brangniart, always thinking of the 
Paris basin, says, that ^' on a cru reconnoitre sous les lignites 
Suisses d^bord un terrain lacustre pins ou moins epais, et en- 
suite un terrain de calcair^ Parisien,^ — ^p. 159. These facts, if 
proved, would indeed decide the question ; but where are the 
proofs? First, the trUonian limestone is unknown in all the 
countries of molasse or subapennine clay-marl ; and if a portion 
of the molasse, that, namely, around the Lake of Gleneva, con- 
tains, fresh-water shells, these deposits exist not only near to lig- 
nite beds, but also in some argillaceous beds, as at Pressy, near 
Geneva, and Cologny : this being the case, one cannot say, ^^ qull 
n^y a point de coquilles lacustres au milieu meme de la mol- 
lasse,^ — ^p. 148. These shells have been carried by the fluviatile 
waters, as M. Brongniart acknowledges to have been the case 
with the palm-tree of Lausanne (p. 148) ; but, from these facts, 
it does not follow that the molasse, even in the basin of G&nevBj 
is lacustrine, for the shells are not sufficiently numerous, and 
are not imbedded in the same way there as in true lacustrine de^ 
posits. These fossils, the lignite as well as the fresh- water and 
terrestrial shells, which are found so often in the upper tertiary 
soil of Southern France, of Austria, Hungary, Transylvania, 
and Gallicia^ or as in some greensand beds, are accidental. 
Lastly, in considering, in a large marine formation like the mo- 
lasse, every bed of lignite, or every stratum of fresh-water shells, 
as lacustrine deposits, we obtain so complex and singular a sup- 
position, that, even if we had not a more simple and satisfactory 
opinion to offer, it would fall to be rejected. 

M. Brongniart^'s idea is entirely founded on his theory of the 
formation of the deposit of gypsum at Paris. He classes it in 
the second group of his first division of the lacustrine rocks, viz, 
that where the mass does not present any sinuous pores (ivbu^ 
lures )^ — ^a fact so remarkable, that, if true, would change almost 
entirely the question. He acknowledges that, at the points of 
contact with the marine deposits, there is an intermixture of 
fresh-water with marine shells (p. 188) ; but he lays mudi stress 
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dn soine very scarce lymnea found in gypsum (p.. 186), and esr 
peciaHy in marls, with fresh-water and marine shells, at St 
Ouen and St Pantin. Now, it so happens that these shdk are 
not more, nay, even not so abundant, as in the Mayence lime- 
stone, which he classifies as we do, that is, amongst the marine 
rocks. Assuredly, if a saline solution like that which deposit- 
ed g]rpsum and strontianite at Paris, possessed the property of 
killing or removing marine animals, it must also have acted on 
the fresh- water shells ; but some shells, carried down accidentally 
by rivers, may have been able to rem^n preserved in the marly 
beds formed during the moments when the solution was feebly 
acidulated, or had precipitated all its salts. A particular acci- 
dent can be even conceived by which a fluviatile shell may have 
remained entire enveloped in marly gypsum, and even in pure 
g3rpsum. Dead animals floated down may have left, their skele- 
tons in the gypsum. The short period during which the solu- 
tion was feebly impregnated with saline matter, would naturally 
prevent the marine animals taking possession ag^n of their old 
stations ; so that the presence of fresh- water shells in the marls 
below, above, or in the gypsum, seems to be a mere accident, 
occasioned by the carrying down of a river, a fact easily under- 
stood, and explaining why these shells are found not in continu- 
ous beds, but in short beds or nodules. The existence of beds 
of marine shells in the same position would be more difficuldy 
explained, at least we would be obliged to suppose a successioa 
of deposits formed during very unequal spaces of time. 
. Let us leave this subject, let us not attach too much import- 
ance, to a few fresh-water shells, and admit only those deposits 
to be of fresh- water formation, which are characterized so well 
l>y M. Brongniart at page 166 of his Tableau. 

It may occasion surprise that we have not taken into consi- 
deration the bones met with in gypsum ; but the truth is, their 
occurrence in the gypsum is, zoologically considered, of no im;- 
portance for geology, as they have been found not only in the 
clayey marly beds of the marine limestone (p. 17^), but also 
imbedded in that rock itself : now the first, according to Brong^ 
piart, are accidental (p. 170). If this be admitted, what reason 
can be given for refusing to include the bones found in gypsum 
n thQ same category ? Further^ La presence dti terrain paleo^ 
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4kerim dmsh cakaurt modlon des ierraim proteiquesde MonU 
pdUcTfU^ i^poi une anomaUe aux gener^iBUs rtcpnmtes dam 
ie^Jbrnustumtf HdUne detruU aucuneidit refuni oier aucune 
«o2Nir aus eharacteres Moologiques, (p. SOS). — Without aakiog 
trbwtber that asaeiticm is in aooordanoe with another, where it if 
eaid, that La succession des generations est U maf/en Is phssMr 
ei peut^tre le seui pour determines les epojues geoffsostiquss 
(p. 109)) we ihall take the statement as offered to.us^ and .as 
a suffiiaait proof that the bodies <^ animals, (ur bones^haTe be^ 
earned down by rivers, without intomipdon, during the whole 
tertiary period, and that the same qpecies lived during that tia^ 
on the surfiuse of the earth. It seems, then, we most abwodon 
that hypothecs of a gypsiCerous lake, surrounded by iieitohes 
inhabited by imhoaals, which did not exist before the paleotfae. 
rian period. The theory was ingenious, but fivts overturned 
it. 

Although we are not disposed to admit a favourite hypotheu 
of Brongniart, we are ready to range ourselves under his ban- 
ners, when he finds it more rational to bring the gypsum and 
strontianite from the bowels of the earth (p. 196), than from a 
distance through the agency of water, as is the cqanion of Pie- 
-vost During 8(»ne of the great eruptions that tocA place in 
Auvefgne, mr tiearly about that time, we can easily conoeivey that 
aqueous and acidulous emanatioos may have found their way 
to the surface by great rents, indicated partly by thebedsof the 
Lwe and Allier, also by the CbanneL These phenomena wero 
only a repetition of what formerly took place after eveiy ex- 
tennve eruptions ; and volcanoes still act in the same way. It 
was such an irregular emanation of acids which produced the iru 
regular interlacing of the paleotherian rocks, a fiict on which 
Broi^iart lays much stress (p. 156). 

We may add, that our explanation of the marine formation of 
the gypsum, resolves all the difficulties which M. Brongniart 
finds, when specuUtmg on the return of the sea into, a fresh 
water basin, and explains also the deposit of the superior teap* 
iitfry sandstone near Paris, a depout which did require, a long 
time, as is shewn by its containing balanites, &c This basin 
-must have been a salt-water lake^ until the period of the begin* 
ning iof the upper fiesh water UnKstone^ the only one which lias 
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the proper characters assigned ta such deponts byBttrngnint. 
Whea the marine limestone was deposidng, the rivers were com* 
veying into the basin mud, vegetable and animal matter, and 
Amie fresh water shells ; the mud and sand were mixed widl 
die fragments of shells and various marine bodies^ and have tfiUB 
formed the coarse marine limestone in the spots where we find 
it ; while there were formed elsewhere, either alone or mixed up 
with gypsum, strontianite and jnlex, in the localities where 
these matters wei*e forming, and where no marine animals were 
living; or they accumulated where tlie currents carried' them^ 
and were precipitated nearly alone, when they did not advance 
far into the basin. In this way was formed, in the inferior part 
of the Parisian deposits, not an alternation of marine and fresh 
water deposits, but a marine deposit of many beds, where we 
find fresh water shells, mixed or not mixed, in some localities, 
with marine shells. The number of these can only be deter- 
mined approximately ; it is a local accident ; we know already 
two or three instances of the first kind, in the marine limestone, 
one in the Gres de Beauchamp and d^Eranville, one in the up- 
per gypsum ; and for the second case, we have the marly beds, 
with paludines, below and above the Gres de Beauchamp, in the 
high road of MaiSers, and below the gypsum, the shelly rocks 
of St Ouen, the shelly marls of the gypsum, small beds with 
paludines among the oyster beds of Montmartre; and the eilice- 
ous limestone above gypsum, and not below, as M. Brongniart 
conceived^— 4 fact well known, since the fortifications were made 
lipon the heights near Nogent sur Marne and Fontaine aiix 
Bois, Perhaps even the Cytheria bed is a case of- fresh water 
fossiL According to oiir explanation, the singular mixture and 
entangling of the gypsum and marine limestone, observed by 
Prevost, is a natural thing ; fresh water shells were isolate in 
some ibarine limestone, as, for instance, the cyrene at Passy ; 
S(Hne others were entangled in marls or gypsum ; beds of day, 
with lignite, were formed in the marine limestone, and would as 
the gypsum envelope particular vegetables and animals. Last* 
ly, silica being distributed irregularly, by means of nitneral wisH 
ter, was precipitated in particular localities, and produced in one 
part of the basing more exposed to the afflux of river water, tiie 
well known siliceous limestone, in which fresh water (omlB are 
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ikoi so great a rarity as is commonly believed. After the cessa- 
^n of the saline and lime formation, by the obstruction or ces- 
sation of the mineral springs, the deposits again began to par- 
take every where of nearly the same nature ; marly oyster beds 
and sands completed the tertiary soil of Paris, and afterwards 
the basin became a fresh water lake, and then only it began to 
be the Paris basin, for before that period the extent of the basin 
was' much larger, and it communicated with the present basins 
of the Tourraine, or the Loire, of the Calvados, of England, and 
probably even of Belgium and the north of Europe. 
(To be concluded in next Number.) 



On Humanity to Animals. By James L. Drummond, M. D. 
Professor of Anatomy and Physiology in the Belfast Acade- 
mical Institution, &c« 

[In a very agreeably written volume by the author of a popular 
work, the " First Steps to Botany,'' .occur the following ex- 
cellent observations on an interesting topic, viz. Humanity 
to AnimaiSf which we have much pleasure in laying before 
our readers.] 

I WILL now occupy your attention for a little in making some 
remarks on a theme which, I fear, has seldom been submitted 
to your consideration, or impressed on your mind as being of 
any moment ; I mean humanity to animals, — a, subject to which 
I have several times alluded before, but which I shall now more 
particularly press upon your notice. That there are men in 
the world whose dispositions are diaboCcally cruel, we have but 
too' many proofs. The newspapers contain weekly accounts of 
outrages committed against every feeling of humanity, both as 
regards our own species and other animals, and which are too 
often committed without any motive save the wanton indulgence 
of a bad and cruel mind ; though I regret to say, that if any 
end is to be gained, however slight, and that even by the exer- 
cise of the most severe cruelty, the latter forms, too often, no 
bar whatever in the way : hence it was once, and I fear still is, 
the practice, in some places, to whip pigs to death, because their 
flesh was thought to be improved by it. In these countries, 
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Oidves are drained of their blood, and made to feel, by repeated 
operations, all the miseries of exhaustion, merely to make the* 
veal of a whiter colour. Lobsters are brought to market with 
pegs of wood thrust into one of their claw-joints to keep them* 
from opening, which, though it must produce continued and 
dreadful pain, saves the slight trouble of tying them with a bit 
of cord ; and that is enough. 

Your own recollection will recall but too many other examples 
of cruelty ; but if you have not read of the experiments made 
by anatomists on living animals, you will still have an imperfect 
idea of the horrible excesses which are committed. The slightest 
matter of the merest curiosity is made the pretext for mangling- 
living animals in the most dreadful way that can be imi^ined,* 
It is not always, I must observe, in concequ«ice of a theory be^ 
ing formed, and a belief that if proved true it might be of im* 
portance to our species, that experiments are made to determine 
its correctness or fallacy. In France, especially, the most bar^ 
barous cutting up of living animals is pursued with a savage and 
reckless enthusiasm, not for the purpose of verifying a probable, 
and, if true, important conjecture, but to ascertain what effects 
are produced by such butchery ; — I hesitate not to use the word, 
for it is the fittest that could be selected. Experiments of this 
description are unhallowed in their nature, and they will, almost 
always, be unsatisfactory in their result to a rigid investigator of 
truth ; for a conclusion can seldom be depended on, which is 
derived from observation of a mangled suffering creature bleed-- 
ing under the dissecting-knife. 

That experiments have sometimes led to a little increase of 
certain knowledge, I know ; but their frequent repetition, after 
all has been proved by them that is necessary, every humane 
man must deprecate ; and still more is it to be regretted, that 
the prosecution of experiments on living animals is recom- 
mended to students, to boys, as a useful mode of employing 
their time and improving their minds. I can find no excuse for 
any man, who will dissect living dogs, rip up their bellies (or, as 
the sof):ened phrase is, lay open Uieir abdomen), cut out their 
stomach, or spleen, or kidneys, or perform other dreadful muti- 
lations, merely to satisfy a feeling of curiosity ; and still less do 
I think that he can be excused for recommending such practices 
to his pupils. 
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.. Oiie>!miikl Mippoae that 'the det^nninnig such ai|aes1m]^ as 
^hethtfy in vomititig, the stomach acts alone, or is assisted by 
^ diaphragm and abdominal muscles, of is altogether pasdi^Qe^ 
would 4soarceIy be thought worth the sacrifice ev^^i of oae dog^--^ 
by^any mao> at least, who had ever himself felt wh^ paiu is^ 
WMse it but :that from the prick of a needle, m: of a thorn lodged- 
in 1^ finger. Yet this unimportant matter, this subject of cik 
QQUty alone, which is not of the slightest consequence, whatever 
WAy it might be settled, has been the cause of innumerable liv« 
ing dissections^ the very least of which is suffici^t to make one^s 
blood run cold. Let any one who has ever experienced nausea 
and sickness for ten minutes, think what must be the suffieringa 
of a creature whose belly is ripped open,, and emetics injected 
into its stomach ; or what must be the^ony produced by cut** 
ting away its stomach altogether, and sewing a bladder in ita 
plao^-^thereby substituting, for the pmrpose of experiment, an 
artificial stomach. These, and similar barbarous, but really us^ 
less, experiments, have been repeated over and over/ with a per- 
Cieverance whidi is peifectly disgusting. Think of a dog being 
tied down to a table, the whole fleshy walls of its belly being cut 
away with a knife, and experiments made on it in that dreadful 
and pitiable state, for the purpose merely of ascertaining whether 
it will vomit or not* ** An animal,^ Magendie observes, ^^ stiQ 
vomits, though the diaphragm has been rendered immoveable 
by cutting the diaphragmatic nerves ; it vomits in the same 
manner, though the whole abdominal muscles have been taken 
away by the knifij with the precaution of leaving the linea alba 
and the peritoneum untouched." ♦ 

Now, you will observe, that I do not mean to inculcate the 
positive abstinence from experiments on any account whatever, 
for there may be circumstances which will fairly warrant their 
aifeption, though a humane or just man will nev^ have recourse 
to them, either for the purpose of determining a question of 
mere curiosity, or of light importance ; neither will he repeat 
them unnecessarily. But the practice, especially of the French 
physiologists, is very different. They torture animals iuQumer* 
able, almost without end or aim, farther than hoping to get at 
something, like a child who breaks a watch in pieces, thinking 
to bbtsun thereby a knowledge of the reason why it ticks. Manjr 
• Magendie*s Physiology, translated by Dr Milligan, ed. 8,<jp. *B7. i 
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hundred dogs have been dissected alive, to. prove whefiief the 
stomach. is active or passive in vomidi^; but I would ask^ 
WfaeB an animal is writhing in agony^ struck with dismay and 
astooishment, with its belly opened, audits, bowels exposed to 
the atmosphere, are we to expect that, in all the horrors of this 
ntuation^ the stomach will exhibit itself, or perform its ftinettena 
just as if nothing had happened ? I cannot believe it; and if 
tm thousand such experiments as this were m«ie, there still 
will, and must be, a want of proof. The stomadi may, in such 
carcumstances, be passive, though in the natural state of the aiu4 
mal, it may be active in vomiting; and, in fact, after all the 
eruelties which^have been practised by physiologists, we do not 
at this moment know whether, in the natural and unmutilated 
state of an animal, the stomapch contracts in vomiting or not ; 
and, fortunately, this of not one straw^s consequence * 

I believe, also, that little or no confidence is to be placed in 
the accuracy of conclusions respecting the natural functions ci 
viscera draWn from observation of what occurs in animals labour* 
ing under extreme suffering and terror. The pancreas, for ex- 
ample, has always been considered as a gland similar to those 

• Since writing the above, I have noticed the following very satisfactory 
remaxlcs on this subject, in the seventh edition of C Bell's Anatomy and 
Bhymoli^.of the Human Body, voL iii p. 27S. 

. ^ There is a very curious experiment by M. Magendie, which has much 
puzzled physiologists. He cut out the stomach of a large dog, and substi- 
tuted in its place a bladder, which he fastened 16 the oesophagus, and having 
excited vomiUng^ by pouring emetic solution into the veins, the contents of this 
bladder were discharged as from the natural stomach. The conclusion ha» 
been too hastily formed, that the stomach has therefore nothing to do with 
the action of vomiting. But it ought to be recollected, that the bladder re- 
presents a relaxed stomach, whereas the stomach is muscular and active, and 
c&pabk of resisting the action of the abdominal muscles and diaphragm, un- 
less there be a consent of the action of the stomach, and the action of the 
mmdea of r^spiratioo. Thus, if we could suppose that a man had a distends 
ed bladder for a stomach, whilst he exerted himself forcibly and retained his 
breath, the contents woul4 be discharged. So would they, if he lay with his 
belly over a yard-arm. But no such discharge takes place from the natural 
body, because the upper orifice of the stomach resists I This resistance does 
not take place in vomiting ; and, therefore, I say, the stomach has to do with 
vomiting, in spite of all the cruelties which have been committed. The 
lower orifice is contracted, the coats of the stomach are contracted, and the 
upper orifice is relaxed in the act of vomiting, while the power of ejecting 
the contents is very principally owing to the violent throws and contractions 
of the abdominal muscles and diaphragm." ^g,^.^^^ by GoOglc 
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which produce the saliva, but whetho* its secretion were exacdy 
the same or different, its large size is a pretty good presumptive 
proof that the quantity of fluid it prepares is not very snudU 
The duct or tube through which the pancreas empties its se^ 
creted fluid, opens into the first of the small intestines; now, if 
a dog be tied down, and his abdomen be laid open, or, as I have 
already remarked, if, in vulgar phrase, his belly be ripped up, 
the hands introduced among his bowels, and the portion of in- 
testine to which the pancreatic duct goes be slit open, can I, in 
fairness and truth, trust to any result in this case which may be 
obtained from observation of the quandty of fluid secreted by 
the gland during so horrible a process ? J say, it would be un- 
philosophical to have any such trust, and I would look on al- 
most all opinions formed on data so unnatural, as unsatisfac- 
tory and valueless. Magendie thus describes his niode oC 
collecting this fluid :— ^< I lay bare the orifice of the carnal 
in a dog, I wipe the surrounding mucous membrane with a 
very fine doth, and I wait until a dn^ of liquid passes out ; 
as soon as it appears, I suck it up with a pipettCy an instru-^ 
ment used in chemistry. In this manner I have succeeded 
in collecting some drops of pancreatic juice, but never enough 
to analyse it according to rule.^ He also says, ^^ What I 
have been most struck with in endeavouring to procure pan- 
creatic juice, is the smallness of the quantity which it forms ; a 
drop scarcely passes out in half an hour, and I have sometimes 
waited longer for it. It does not flow more rapidly during di- 
gestion ; but, on the contrary, it seems slower. I think it is 
generally more copious in young animals.**^ * At page Sl% 
however, of the same work> the account of the quantity secreted 
is a little different. ** Sometimes," he says, " a quarter of an hour 
passes before a drop of the fluid springs from the orifice of the 
canal which pours it into the intestine ;" and in the next para- 
graph, he observes, that he has seen ^* the flowing of the pan- 
creatic fluid take place in certain cases with considerable rapi- 
dity."" The term .considerable rapidity is very vague ; but it 
shows that the secretion was in some cases much more copious 
than in others, and is a farther proof of the great uncertainty 
that always must and will attach to experiments of this character. 
But it may be objected, that a similar exposure of the bile- 
• Magendie's Physiology, translated by Milligan, ed. ^^gAHole 
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duct shows, that the bile is constantly pouring from U into tb^ 
iQtestine. But if we suppose, as has been generally, done,; thut 
the pancreas is in truth a salivary gland, we may readily cod-. 
jceive that, as in those of the mouth, the effect of terror and 
acute pain will be to suspend its action ; for every one knows 
that both of these cause a great decrease or suspension of the 
flow of the salivary secretion, and an ardent desire to take drink. 
This is very obvious in tedious surgical operations. If, there* 
fore, pain and terror suspend the action of the salivary glands 
in the mouth, we may well suppose that the same causes- will 
suspend the secretion of the pancreas. 

. I believe myself to be amongst the last persons who would be 
inclined to throw any impediment in the way of improvement 
or knowledge ; but I most ccxiscientiously believe, that in at- 
tempting to excite your detestation of such cruelties, I am speak- 
ing the language of truth, as well as of mercy. What, again, 
is to be expected of a young medical man who acquires a taste 
for dissecting living animals ? Is that the way to pursue his 
studies with advantage ? Is it not most likely to draw him from 
the legitimate study of his profession ? In place of storing his 
mind with a knowledge of chemistry, materia medica, human 
anatomy, and the other fundamental branches of medicine and 
surgery, he is employing his time in cutting up living cats and 
dogs, in the hope, perhaps, that he too may become a discoverer ; 
or as likely, it may be, from mere idleness. I am sorry that, in 
our own islands, it is common among teachers of anatomy to 
recommend the practice of vivisection to their students; but 
then, this recommendation is merely to ^^ make experiments on 
.the lower animals."" Yes ; but this making of experiments in- 
.dudes every species of. cruelty that the most savage ingenuity 
.can invent : it includes sowing off portions of the skull, and par- 
ing away the brain in slices, to see what effect is produced by 
wounding one part more than another : it includes the starving 
of animals to death, for the purpose of ascertaining the appear- 
ance of their stomach : it includes the tying of ligatures on the 
bile-duct, the thoracic-duct, the pylorus, and other parts, all 
which is accompanied with excruciating torture to the victim 
.operated on : it includes the laying bare of the heart, to observe 
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the strength of its. action, dividing nerves^ cutting away visoi»*a,' 
and many other operations^ "which ane. accompanied with the 
direst ^rudty^ and nine^tentfas of which, after all, r^te to (nat^ 
ters* of curiosity alone, and lead to no practical benefit of any 
fciwd. 

It may be curious enough that, when a particular part of the 
brain is wounded^ the animal has a tendency to move forward ; 
when another, to more backward; and when a third and a 
fourth, to turn round ; but I cannot think the knowledge of 
these circumstances by any means worth the price it has cost ; 
and, after all, it merely shows what takes place when the hrjam 
is denuded, and wounded, and, consequently, its. 9talt«ra/ func- 
tion deranged, if not-destroyed. Putting aside the sufferings of 
the thousands of animals which have been sacrificed in experi-^ 
menting and exhibiting these phenomena in lectures and.demon- 
strations, I cannot but think that the witnessing of such cruelties 
must have a. very demoralizing effect. I cannot conceive how 
a* person can bepome cooly reconciled to the sight, . let alcme the 
practice, of- such- murderous acts, and continue to retmn proper 
fedings of humanity for his own species. In this I may be 
wrong; but whether or not, I am satisfied, that to recommend 
to- students the pursuit, or even to exhibit to them the. view of 
such dissections as I have adverted to, is to run the risk^f mtk* 
ing them at once crud and specuhtive,. and at the same time ne« 
glectftil of those branches of solid knowledge which will qualMy 
them to be truly usrful ia their profesnon. 

I know it is often urged, that mediesd knowledge has been 
greatly improved by experimenting in this way on animalsr. 
That it has been a little, I will grant, but only a little, for the 
phenomena «which take place in animals will often not apply to 
ourselves in the practice or treatment of either wx>unds or dis- 
eases. Experiments to determine the action of poisons, and as- 
certain their antidotes, are, perhaps, or at least were, more al- 
lowable than any others; but the (£scovery of the stomach-pump 
is of more value than all that- ever have or could have been 
made.- And yet, so differently do poisons act on ditferet ani- 
mals, that no observation drawn from their action can be applierl 
to man. Hemlock, as every one knows, is a wholesome food for 
the goat, but it poisoned Socrates ; while, on the other hand, a 
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dog will be destroyed by aquantity of nux vomica^ whieh a mm 
can swallow with impunity* 

That experiments on animals may sometimes be accounted 
necessary or desirable, I have already admitted ; and I refer 
you to Mr BelPs most admirable book on the Natural System 
of the Nerves * for an example of the true principles on which 
such experiments ought to be conducted ;—«n example where 
the end was legitimate, and where the humanity and good sense 
of the operator were such as not to lead- him either to put the 
animal to extreme suffering, in which state little can be depend- 
ed on, nor to any unnecessary repetition of his experiments* 

From what I have now written, you will, perhaps, account 
me mcfrbidly compassionate; and, indeed, there is so little feel- 
ing among mankind for the sufferings of animals, that I should 
be rather surprised if you thought otherwise. But the true evil 
is, that humanity is neglected to a most culpable degree. It is 
a virtue that is inculcated neither on youth, nor age, nor sect, 
nor party ; and, from custom, we every day see, withput emq* 
tion, acts of crudty which, only that we have been long used to 
them, would excite our deepest indignation. Look, forexan^ple^ 
at the treatment of the horse. That poor slave, so useful to 
man, is subjected to hardship, pain, and suffering, to a degree 
that would seem utterly incredible^ were we not, all our lives, 
acciistomed to the s%fat* 

The horse'^s skin is remarkably sensible, and it is only after 
the daily or hourly infliction of the Whip for years, that it at 
last becomes comparatively callous. Pampered, perhaps, in his 
better days, he passes successively from hand to hand, every 
new change of his condition being a change for the worse, from 
one step of misery and hardship to another, till curtmled of more 
than half bis days, he at last gets freed from the brutal unfeel- 
ing tyrants under whom he dragged Out his weary existence* 
The wanton infliction of pain, tooj on the horse,, is exercised in 
a most shameful manner. One might suppose, to observe the 
conduct 'CVen of many well educated m^n^ that they thought him 
merely intended by nature to undergo a life of flogging, buffet- 

* An Exposition of the Natural System of the Nervei of the Humas 
Body, &c.^ By Charles BelL 
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ing, and fatigue. Then look at the merciless rate of travelling, . 
and the inhuman loads which have to be dragged along under 
the perpetual torture of the whip. Lift up the collar, and see the 
red raw flesh, which, at every step, receives a new wound from 
the pressure and friction of that part of the harness. Recollect 
the pain produced by the slightest touch on your own skin, 
when rendered raw by a blister or other means, and try to con- 
ceive what must be the sufferings of thousands of stage-coach 
and other horses, under the united miseries ariinng from abraded 
skin, excessive fatigue, daily cutting with the whip, and often, 
what is equally bad, the wanton brutality of ostlers and stable- 
boys \ 

If an animal were tied to a stake, and flogged regularly four 
hours a day, who would not exclaim against the brutality of the 
act ? Yet the horse, in innumerable instances, suffers far worse, 
and no one cares. Besides a much longer infliction of the whip, 
in many cases, there is the excessive fatigue, a feeling even worse 
than pain ; it is suffering of a very intolerable kind : yet so little 
is our humanity, that driving a horse to death, if he be old at 
least, and his strength gone, so that the pecuniary sacrifice is not 
great, is a matter of almost perfect indifference; and in stage* 
coaches, generally [speaking, the horses are driven with calqulat- 
ing nicety so far as nature will hold out, 'without actually giving 
' way altogether under the accumulated suffering and exhaustion. 

The want of humanity to animals, which is every where so 
glaring, cannot, I think, be a natural defect of the human mind, 
but 13 the offspring of a wrong education, and an unjust and ar- 
rogant conceit that man is the only being of any consequence in 
this world ; and that it matters not what becomes of others, or 
what they may suffer, provided he reap the sUghtest benefit. 
Some anatomists even hold out as one reason for making expe- 
riments on animals, their not being destined to immortality. But 
if they be indeed " the beasts which perish,'" should not justice 
teach us to render their temporary lot as easy as possible ? Man 
may persecute man, but hope will still lie in the bitter cup, and 
visions of brighter times will illumine the present gloom of misery. 
The slave, writhing under the whip of a savage master, may in- 
dulge in the inspiring thought of being at length released by 
death from the cruelty of his persecutor, and of enjoying fcwr 
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ever the happiness which he in vain had prayed for here. The 
prisoner, chained in fetters, and languishing out his life in a 
dungeon, lives in expectation, that should he not be restored to 
freedom, death will at length strike off his bonds, and usher him 
to eternal bb'ss. But what counterbalance to its misery has the 
poor brute, whose life is one continued unbroken series of suffer- 
ing ? It has no heaven to look to, no bright anticipation of a 
period when misery shall cease, and happiness be enjoyed. Its 
life is its little all, and tJiat the general tyrant renders a curse to 
it while it lasts, or takes from it by an infliction of the severest 
torments. But the lower animals are " the beasts which perish,'' 
and, therefore, not to be cared for further than they can be use- 
ful to us. I will not attempt to argue the question, whether 
death annihilates them or not, but there are very wise men in 
the world who think, that as much proof lies on the one side as 
on the other ; and, at all events, a benevolent mind will pity 
their sufferings, and attempt to relieve them, whether they pe- 
rish or not. 

I hope that what I have said respecting the exercise of hu- 
manity to animals, will awaken your attention to that virtue. 
Neither punishment, indeed, nor reward, are any where held 
out as inducements to its practice ; but it is therefore not less a 
virtue, and you will have the satisfaction, at any rate, of doing 
goodjbr its own sdke^ a thing, I fear, of not common occurrence 
in the present constitution of things. The brutal sports, which 
were formerly so frequent, especially bull-baiting, bear-baiting, 
badger-hunting, and cock-fighting, have been greatly lessened, 
which, I suppose, is owing to the more general diffusion of use- 
ful knowledge among all classes, especially the better. The 
lower orders have not the same encouragement in pursuing these 
detestable sports from their superiors in wealth and consequence 
as formerly, and hence their frequency has abated. The still 
more brutal practice of prize-fighting, I am glad to see, is also 
on the decrease ; and I entertain some hope of yet seeing the 
time when one may express disapprobation of such inhuman 
brutalities, without being considered either foolish or ridiculous. 

I exceedingly regret that so much more remains to be said on 
the subject of this letter ; but it would be painful for you, as 
well as me, to dwell any longer upon it: it appears but too plain, 
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that so much cruelty continuing still to be practised in this age 
of civilization and knowledge, shows that something generally 
and radically bad exists in the usual mode of forming the minds 
of youth *. 

* The foUowing note, attached, along with many others chaxacterised bj 
much learning and research, to a sermon by my brother, entitled, ^ Humanit j 
to Apimala, the Christian's duty, a Discourse by William Hamilton Drum- 
mond, D. D." published 1830, may be introduced here with advantage. 

Many diirines of distinguished reputation have advocated the cause of ani- 
mals, but, strange to tell, not alirays with the approbation of their hearers. 
In 1772, the Bev. James Granger preached a sermon on this subject, in the 
parish church of Shiplake, in Oxfordshire. This sermon he published, for the 
singular reason that it had offended all who heard it, as he himself informs 
us in the follow ing postscript : — ^ The foregoing discourse gave almost uni- 
rersal disgust to two considerable congregations. The mention of dogs and 
Jiorses was considered as a prostitution of the dignity of the pulpit, and a 
proof of the author's growing insanity. • • • It is, with great humility, 
submitted to the judgment and candour of the public, and particularly to the 
cool consideration of those who were pleased to censure it, and by whose dis- 
approbation, without any premeditated design of the author, it now sees the 
Ught.** It was dictated, he says, by his heart; and, assuredly, it contains 
nothing offensive to good feeling or good taste, to morality or religion, much 
less to the i^ffnUjf ^the puipU, It is prefiu«d by a dedication to 7. B. D^aif-^ 
man, written in a strain of original caustic humour, on the principle, I sup- 
pose, of Horace : — 

" ridiculum acri 
Fortius et mettiu pknunqoeaeait res." 

As some may be gratified, and others benefited, by its perusal, it is here 
subjoined :— > 

^ Kkiohboub Tom, 

'^ Having seen thee exercise the lash with greater rage, and heard thee 
swear, at the same time, more roundly and forcibly than I ever saw any of 
thy brethren of the whip in London, I cannot help thinking that thou hast 
the best right to this discourse. But I am afraid, Tom, that I shall in some 
parts of it appear Co thee to be as great a ba/rbarian as thou seemest to me a 
ravage. If thou findest any hard words in it, come to my vicafage-house, 
^d I will endeavour to explain them to thee in as familiar language as thou 
talkest to thy horses. For God's sake and thy own, have some compassion 
upon those poor beasts, and especially to the fore.horse of thy team. He is 
as sensible of blows as thou art, and ought not to have been so outrageously 
punished for turning aside into a road to which he was long accustomed, when 
thou wast fiist asleep upon thy dray. If thou breakest any more whips upon 
him, and repeatest thy horrid oaths, wishing thyself ^ damne<f and doubly 
damned,' if thoii art not revenged of him, I shall take care that tHou be 
punished by a Justice of the Peace, as well as by thy own master in this 
world \ and give thee fiiir warning, that a worse (lunishment waits for thee 
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WUh regard tp the virtue of bumaoity af exercised towards 
your own species, I would wish you to have an ever-present con- 
viotion, that only :fpr curcuii(»st^ces, you yoursdf might have 
bad a very differ^t lot from what you enjoy ; that millions whp 
are Jsunk in ignorance, and *"steeped in poverty to the very 
lips," would, ^with'your opporjtuiiities, have been your equals or 
superiors in usefulness and talent ; that you should alwayB curb 
with a sfrdng hanici the suggestions and workings of an over*, 
weemng self-pride ; and that, lyhen you give charity or advice, 
or render your good offices in any shape to your less fortunate 
fairethren of the human race, yoii sJiould act on the pure and un- 
adulterated ponciple of doing good for its own sake, and from 
a sympathy of feeling for the privations and misfortunes of your 
fdlaw men. An action, however good or charitable it may be 
in its effects, if it be performed either from a hope of reward, 
or through a fear of punii^ment, let us call it what we will, is 
not an act of virtue* 



On the Employment of Heated Air in the SmeUing of Iron. 

A.MONG the many discoveries that have of late been made in 
chemical science, there are perhaps few of more practical import- 
ance than the ingenious application of heated air in the smelt- 
ing of iron-ore, either in the immediate benefit which it will 
confer on this important art, or in the various improvements 
which it is likely to lead to in other operations. The following 
is a very brief outline of the manner in which the heated air is 



in the next, and that damnation will certainly come according to thj call. 
I, however, hope better things of thee, and that all thy punishment will be 
in this life. It is not likely that thy soul, when separated from thy body, 
will sleep tUl the day of judgment. According to the doctrine of a very sen. 
aible man, it may inhabit the fore-horse of a dray, and sniffer all the pain that 
guilt and whip-cord can give. In a word, Tom, I advise thee to fall on thy 
knees, and ask God forgiveness for thy cruelty and thy oaths, and to be care- 
ful for the future not to sleep upon the road ; to drink less ale, and no drams ; 
so shalt thou save thy whips and thy horses, thy body and thy soul. 
^ I am, Tom, thy friend and well-wisher, 

" James Grakger." 
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applied in some of the iron-works where this method of work- 
ing the ore has been introduced. 

The ^r is blown by cylinder beUows in the usual manner, 
but before entering the smelting furnace it passes through pipes 
of cast-iron, heated to redness, which are altogether about thirty 
feet in length, and three feet in diameter. They are usually 
made in three or four pieces, joined together by apertures con- 
siderably less than three feet in diameter, and placed horizon- 
tally, or in whatever manner the local arrangements about 
the furnace may render most convenient. A brick arch is 
then thrown round the pipes, leaving a free space of about 
eight inches and upwards between it and them, and two or 
more furnaces constructed, so as to heat the pipes in the^r 
archway, the flues playing into it, and terminating in a com- 
mon vent at the farther extremity. They may be considered, 
therefore, as placed on the floor of a long and narrow rever- 
beratory furnace, about six feet high, and nearly of the same 
breadth, being at the same time protected by fire bricks when 
they might be injured by the direct flame of the furnaces. 

The iron-ore is smelted according to this plan with httle more 
than half the coal necessary when the furnaces are worked with 
air in the usual manner ; the small coal which is sold at an in- 
ferior price is found quite suflicient for heating the pipes. 

It has also been ascertained, that there is no difficulty in 
smelting the iron ore with common coal instead of coke, and in 
some furnaces at present in use, no coke whatever is employed, 
so that it is probable the trouble and expense attending its pre^ 
paration will be unnecessary. It is likewise in contemplation 
to endeavour to reduce the iron-ore at once in the furnace, with- 
out any previous calcination, and the proprietors of some of the 
iron-works seem to entertain little doubt that they will be suc- 
cessful in their attempt. 

The great efiect produced by the heated air in these furnaces 
must be attributed to the circumstance that, according to this 
plan, a higher temperature can be more easily excited and 
maintained, than when the blast is supplied with air at the ordi- 
nary temperature of the atmosphere. And the great saving of 
fuel we would presume does not arise from a greater guantity 
of heat being evolved from a given quantity of coke (x coal in 
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the one case than the other, but from the greater iniensitg/ of 
temperature that prevuls when the heated air is employed, in* 
suring the more steady and certain action of the charcoal on the 
calcined ironstone, less or none being exhausted without any 
adequate return, t. e. consumed at an inferior temperature,' with- 
out affecting the ore in contact with it. It is possible, however, 
that the absolute quantity of heat evolved may differ according 
to the temperature at which an inflammable substance is con- 
sumed, though no precise experiments have been made to de- 
termine this. 

If we consider the quantity of air required for the combustion 
of common inflammable matter, we shall be better able to ap- 
preciate the important effects which must arise from the use of 
heated air. Let us suppose that coke alone is used in the 
smelting furnace, and that carbonic oxide is the sole product of 
the combustion in that part of the furnace where the blast takes 
effect upon the fuel, then, even according to this calculation, 
every six parts of charcoal require no less than thirty-six of at- 
mospheric air for their combustion, this quantity containing on- 
ly eight parts of oxygen. Accordingly, though the air may be 
so thin and attenuated that we are apt to overlook its cooling 
influence, every portion of combustible matter mixes with six 
times its weight of cold lur (air at natural temperatures), all of 
which must be heated to a certain extent at the expense of the 
fuel already in a state of combustion, before it can givb out any 
heat by its action on the inflammable matter of the coal. If, 
again, carbonic acid be the product of the combustion when the 
heat is most powerful, twice as much air (seventy -two parts) will 
be necessary for every six of charcoal, or each portion will require 
twelve times its weight of air. The first effect of the introduction 
of this large quantity of cold air, must be to diminish the actual 
temperature of the furnace, however much it may add to it im- 
mediately afterwards as it is consumed. If, then, the air be heated 
before it passes to the furnace, its temperature must be higher 
than when air is supplied in the usual manner, just in propor- 
tion to the degree of heat previously communicated to it. 

The high temperature of the furnace not only enables the 
iron-ore to be smelted with less fuel than would otherwise be 
necessary, but by effecting a complete separation of the scoriae 
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ffoni the melted iron, maj contiibute also to produce a purer 
and ipore perfect pig-iron ; as it is possible, however, that under 
these' circumstances the iron may receive a larger impregnation of 
the bases. of the earths which are decomposed in small quantity 
during rthis operation, the quality of the product demands the 
most careful examination. The specimens we happened to see, 
4/60 far as we could judge from bare inspection, appeared excel- 
lent. 



Description of several New or Rare Plants which have lately 
Jhwered in the neighbourhood of Edinburgh, and chiefly in 
the Royal Botanic Garden, By Dr Graham, Professor 
of Botany in the University of Edinburgh. 

\Oth Dec. 1831. 

Arthrostemma nitida. 

A. niMa; caule suffruticoso, erecto, ramulisque paiulU tetraffono, aUto, 
pilU coloratis patulis hirsutissimo ; foliis ovatis, acutis, sernilatis, utiin- 
que glabris, superne nitidis, nervis infeme glanduloso-hispidis; pediin- 
culis versus apices ramoruni collectis, axillaribus, petiolo longiotibus, 
.trifloris; pelcdis obovatis, retusis; antheris disrimilibus, connecUvo^ 
brev^ biauriculato. 
Description. — Root perennial. Stem erect, suffruticose, quadrangular, 
■^ith a narrow w^ig at each angle, red near the bottom, green above, hispid, 
chairs red, harsh, glandular, tumid at the base, tufted loiiger and coarser 
in the same verticel with the leaves. Branches spreaduig, ascending. 
.Lumes (3 inches long, 2 broad) decussating, ovate, acuminate, 5-ribbed, 
much veined and wrinkled, dark green and shining above, paler bebw, 
petioled, glabrous excepting on the lower surface of the nerves and veins, 
whiehL is glanduloso-hispid ; petioles short, suberect. Flowers collected 
at the extremities of the shoots, where thev arise from the axils of di- 
nuniahed leaves, peduncled; peduncles in structure and form like minute 
br^ches, about twice as long as the petioles, 3-flowered, pedicels nearlj 
aw anting. Bractea single on the outside, of each of the lateral pedicels, 
and -two small, opposite, at the base of the calyx, showing a tendency to a 
farther subdivision of the inflorescence, ovato-elliptical, fflabrous, ciliated, 
nerved. Calyx nearly cylindrical, glanduloso-hispid, indiatinctly ribbed ; 
limb 4-parted, segments spreading, cieltoideo-acuminate,ciliated, dhas glan- 
dular. CoroUa pale lilac, petals distant, obovato-elliptical, retuse, faintly 
nerved* Stamens 8, inserted altematelv within and between the petals 
into the mouth of the calyx ; filaments colourless, erect, glabrous, flattened, 
slightly declined, about half the length of the petals ; anthers in the bud 
bent forward,, compressed dorsally, the larger passing between the calyx 
and ovarium, and having their apices lodged in cavities on the outside of 
, this, wben expanded compressed laterally, and wrinkled in front, bent at 
an acute angle with the tilaments, arched, their apices ascending, perfo- 
rated with a single pore, connective with two short blunt auricto at the 
base, unequal, four large and brownish-yellow, four small yellow, more 
«reet. Stigma minute, divided trsosvenely, ^lubesceirt^ S^ ,rather 
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. long^ tbiui the filamentiji, declined, asoeoding at the apex. Gemen &ee 
above, adhering below, having a few hairs upon its apex, tetralocular. 
Ovules numeroas. 
This plant was raised at Mr NeilPs sarden, CanonmiUs, from seeds sent 
tjo him, in 1829, by Mr John Tweedie, formerly head-gardener at Eglin- 
Ion Castle, Ayrshire, and now of the Eetiro, Buenos Ayres. The pac< 
ket was marked in Mr Tweedie^s handwritiiMr, '^ Herbaceous Melastoma., 
from damp woods of the Banda Oriental.'* The plants came up freely in 
the summer of 1830 ; but none shewed flower till July 1831, when se- 
veral flowered equally well in the cold frame and in the greenhouse. ^ 

Stylidiiim scandens. 

'' I. Capsula ventrieosa, subovata, nunc sphs^rica vel oblonga. 
^ L D. Folia scapi vel caulis verticillata. Calycls labia (|) partita. 
^ S. seandgns; caule scandente, foliis linearibus apice spiral! drrhoso, 
^' fauce coronata, labello appendiculato, columna supeme pubescente." 
— Brwm^ Prodr. 670. 
Desc&iptiok. — Root perenniaL Stem (1 8 inches high) slender, shining, red, 
glabrous, branched. Leaves (3| inches long) verticelled, crowded, uiaear, 
channelled, mucronate, rolled back at the apex in form of a cirrhu^ throw- 
ing out long, filiform, single, unbranched, red and shining roots from 
their axils. Bractea green^ adpressed, one below each pedicel, and two 
sub-opposite above its middle, the former small, ovato-acuminate, or 
larger and subulate, the latter very minute and scale-like. Corymbose ra- 
cemes erect, clustered at the extremities of the branches. Pedicels (3-4 
. lines long) spreading, single-flowered, red, glabrous, filiform. Calyje su- 
perior, bilabiate, §-partite, green, glabrous, adpressed^ s^ments ellipti- 
cal, with paler edges,' dilated. Corolla (about 10 lines across) mono- 
petalous; tube epigynou9« nearly colourless, twice the length of the ca- 
lyx; limb '5 -partite; labellum pale, reflected, ovate, acute, fringed with 
glandular hairs, aoricled, auricles spreadin?^ very slender, subukto-filiform, 
Yose-coloured, twice the length of the labdlum, with a few glandular hairs 
near their bases, under a high magnifying power appearmg rough and 
serrulate; other segments of the corolla lilac and imbricated in the bud, 
afterwards rose-coloured, paler below, darker in the throat, spreading or 
dightly reflected, obovate, sparingly ciliated, crenate at the apex, the 
two next the labellum crowned with an erect, generally emarginate sub- 
spathulate scale, the two others naked. Column terminal, reflected over 
the labellum, and irritable, flat, white at its base, lilac in the middle, 
yellow towards its extremity, and there especially, but slightly also 
on its upper surface, glanduloso-pubescent. Anthers^ after bursting, 
brownish-yellow, surrounded by a tuft of shining, transparent, at lengui 
yellow pubescence, bilobular, lobes divaricating, elliptical, pointed at 
the -lower extremity, bursting along the front. Stigma in the centre 
between the anthers, green, at first hidden and small, but afterwards 
much enlarged, capitate and raised upon a conical neck, pubescent. Get* 
men green, becoming reddish-brown when ripe, ovate, glabrous, -unilocu- 
lar ; ovules placed on a round central receptacle, having the mere rudi- 
ments of a dissepiment at its base. 
This very pretty species of a singular and interesting genus, was raised at 
the Botanic Garden, Edinburgh, from seeds communicated by the late 
Lord Blantyre, a nobleman, whose melancholy death, in a period of un- 
distinguishing popular tumult, was deplored fiir beyond the wide-spread 
circle which includes those who had a personal knowledge of his many 
virtues. They had been received by his Lordship from Cdrniel Lind* 
say, to whom, and to Mr Fraser, I owe the possession of excellent spe- 
cimens collected at King Greorge's Sound. The flowers were slowly de- 
veloped, each remained long expanded, and appeared on one r&ceme in 
succession during the whole month of November. Other racemes are 
now beginning to appear, so that I doubt not the plant will be a great 
ornament to tne greenhouse during the whole winter. ^OOQlt 



( 188 ) 



Celestial Phenomena Jrom January 1. to April 1. 1832, aifctt- 
lated Jbr the Meridian of Edinburgh, Mean Time. By 
Mr George Innes, Astronomical Calculator, Aberdeen. 
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The angle denotes the point of the Moon^s limb where the phenomenon 
will take place, reckoning from the vertex of the limb towards the right hand 
round the circumference^ as seen with a telescope which inverts. 
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• Proceedings of the Wemerian Natural History Soeiety. 
(Continued from the preceding Volume, p. 175.) 

1881, 2>ec. 10. — Ihe Society commenced its twenty-fifth 
Session, Robebt Stevenson, Esq. V. P. in the Chur. 

The Secretary read a letter, communicated by Dr Gillies, 
from the Lady of an Officer at Malta, containing a sketch of 
the new volcanic island, and also mentioning some remarkable 
particulars regarding the recent earthquake at Samos. Profes- 
sor Jameson then communicated some interesting facts relative 
to the new volcanic island, cohtidned in a letter from one of his 
correspondents. 

The Professor then mentioned, 1. The occurrence of what 
was called a *^ shower of manna^ in Persia, and exhibited speci- 
mens of the substance which fell, and which he stated to be a kind 
of lichen, which being loosely attached to rocks, trees, or the soil, 
had been carried up into the air by whirlwinds : 9,. The disco- 
very, by one of his pupils, of a very extensive bed of ligneous 
debris, no less than about 40 feet in tl^iiokiiess, nea^ to the city 
of Rome, which, in primeval tim^, had constituted a forest 
there, and which had hitherto in a great measure escaped the 
notice of observers : 8. The ascertainment of the fact, that, in 
the mines of Freyberg, the temperature unifotmly increases 
with the depth of the mine, proving that there is an internal 
source of heat : 4. The notice of a ipecies of Caesalpinia, the 
pods of which are fully equal to oak-ba)rk, for the purposes of 
tanning. Lastly^ The Professor gave an account, which he 
illustrated by sketches, of observations made by Dr Alex. Tuni- 
buU Christie, on the caves of Sicily. (See the present -niim<. 
her of this Journal, p. \: et seqC) 

The Rev. Dr Scot of Corstorphine theh read a learned eifeay 
on the Oreb, or Raven of the English Bible. 

Dr Gillies read an extract from a Buenos Ayres newspaper, 
dated 2d April last, giving an accountof the Hberation and \«^el* 
fare cf M. Bonplaiid, the botanical companion of Baron Hum* 
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boldt in South America, and who had been a prisoner at large 
,for the last fourteen years. 

At this meeting, the following gentlemen were elected office, 
bearers for the year 1882 : 

BOBEET JAMESON, Esq. President. 

Vice-Peesidehts. 

Dr John Boggie. Dr Robert Graham. 

Rev. Dr Brunton. Robert Stevenson, Esq. 

Secretary, Pat. Neill, Esq. Librarian, James Wilson, Esq. 

Treasurer, A. G. Ellis, Esq. Painter, P. Sjme, Esq. 

Council. 

Sir Arthur Nicolson, Bart W. C. Treveljan, Esq. 

Dr John Gillies. Mark Watt, Esq. . 

Rev. Dr Scot. Sir Patrick Walker. 

Dr C Anderson. W. A. Cadell, Esq. 



SCIENTIFIC INTELLIGENCE. 

ZOOLOGY. 

1. The Arabian Horse and the Camel — It is an erroneous 
opinion which believes Arabia to be very rich in horses. Many 
tribes are wholly unprovided with them, and Burckhardt sup- 
poses that there do not exist 50,000 of those animals between 
the extreme boundaries of the Euphrates and Syria, a much 
smaller number than the same extent of ground would furnish 
in any other part of Asia or Europe. The Syrian districts; 
especially Hauran, produce the best ; but of pure Arabian bldod 
of the choicest breeds, few have ever been exported. If a Be- 
douin wishes to express his admiration of the speed of another's 
mare, he blesses the animal copiously, and, addressing her mas« 
ter, says, " Go and wash your mare's feet and drink up the 
water ."" The best Arabian camel, after three whole days' ab^ 
stinence from water, shows manifest signs of great distress; 
in case of absolute necessity, it might possibly go five days with- 
out drinking, but this trial can never be required, since there 
is no route across the Arabian Desert in which wells are farther 
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distant from each other than three days and a half. Burck- 
hardt never heard an instance of a camel being slaughtered for 
the sake of the water in its stomach. The extremity of thirsty 
indeed, induces the traveller, unable to support the exertion of 
walking, to cling as a last resource to this serviceable animal ; 
nor does its stomach, unless on the first day^s watering, afford 
by any means a copious supply. The swiftness of the camel 
has been greatly exa^erated^: 115 miles in eleven hours, during 
which occurred two passages over the Nile in a ferry-boat, each 
requiring twenty minutes, is the most extracHtlinary perform- 
ance which Burckhardt ever heard authenticated ; and this, pro- 
bably, has been surpassed by an English trotting mare. He 
thinks, that, if left to its own free will, this animal would have 
travelled 200 miles in twenty-four hours ; twelve miles an hour is 
the utmost trotting pace of a camel ; it may gallop nine miles in 
half an hour, but it cannot support that pace, which is unna- 
tural to it for a longer time. Nothing can be easier than its 
common amble of five and a half miles an hour, and if properly 
fed every evening, or in case of emergency once in two days^ 
it will continue this pace uninterruptedly for five or even six 
days. While the hump continues full, the animal will endure 
omsiderable fatigue on a very short allowance— -feeding, as the 
Arabs say, on the fat of its own hump. After a long journey 
the hump almost entirely subsides, and it is not until after three 
or four months^ repose, and a considerable time after the rest of 
the carcass has acquired flesh, that it resumes its natural size, 
of on&'fourth of the whole body. The full growth of the camel 
is attained at twelve years ; he lives forty, but at about or under 
thirty his activity declines. In Egypt, camels are kept closely 
shorn, and are guided by a string attached to the nose-ring. 
Those of Arabia are seldom perforated in the nose, and readily 
obey the short stick of the rider. The camel-saddle of the 
Arabian women is gaudily fitted out, and a lady of Nadja con- 
siders it a degradation to mount any other than a black camely 
while an Mzeman beauty prefers one which is gret/ or zohite. 
Cautery to the chest of the hump is usually applied when their 
broken-winded caravan-camel is exhausted by fatigue. To- 
wards the close of a long journey, scarcely an evening passes 
without this operation, yet the load is replace^g jjttj jlie following 
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momitig on the part recently binned, and no d^ree of pwa : 
duces the patient animal to refuse or throw it off! If it 
sinks, however, overpowered, either by hunger or Unl, it cannot 
be compelled to rise agsun* 



GEOLOGY. 



2. Siihterrcmean Temperaiure. — ^As you lately, in conTersa- 
tion, expressed a wish to obtain some details Hoarding the ex- 
periments upon subterranean temperature, which have been 
carried on for some time back in some of the Freyberg minea, 
under the direction of M . Reich, professor of physics in the 
Mining Academy, I send you a few of the facts which I was 
able to collect during my late visit to that highly interesting 
district. — The mine to which my observations were confined, 
and in which the most complete series of experiments are going 
on, is the Kurprinz^ distant about five miles south-west from 
Freyberg. It is one of the three largest in the district. There 
are four thermometers in this mine, in the Treibschacht, third, 
jBfth and eighth galleries ; of the results of whose indications 
the following is a synoptic Table, for the twelve months which 
preceded the date of my visit on the 19th October 1880. They 
Hre observed three times a- week, on Monday, Wednesday, and 
Friday, either at 7 a. m. or 19, noon ; and every observation 
is made and registered on the spot by Steiger Riditer, the cap- 
tain of the mine. 
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During my visit to the mine, I observed two of the thermo- 
meters, that in the Treibschacht and third gallery. The tem- 
perature of the first was 69®.79 Fahr. ; air of gallery being 64°; 
—that of the latter was 62°.49 ; air of gallery 62°.— In the 
iifth gezeugstrecke, at a depth of 634 feet, b a chalybeate 
spring, nearly pure, strongly impregnated with a4ara£^yolume 
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of firee caoribomc acid; I found its teiAperaiu» 80^^25, from 
wiiiehj I was told by the captain of the mine^ it never V4r 
md all the year round. Indeed, it had latdy become more 
oo||rioas in xjuaataty, which had been, accompanied with a 
slight elevation of temperature. Air of gallery, in vicinity of 
spring, 77^82, being heated by radiation from the water.— 
As the vakic of these observations is greatly enhanced by the 
prccisicm and accuracy with whidi they are conducted, I shall 
briefly describe to you the thermometers with which, and the 
manner in- which, they are made. The bulb, and more than 
S feet of the tube, which is altogether about 4 feet long, are 
enclosed in a brass cylinder about half an indi in diameter, and 
closed at the lower extremity. . The upper part only of the 
tube, which projects scarcely a foot out of the cylinder, is gra- 
tloated, but veiy delicately, so that ^^^th of a di^ee of Reau- 
mur isdearly distinguishaUe, and smaller. fractions may be cor- 
rectly esiinated. The .space between the non-graduated part 
of the tube and the bras&case is filled with fine sand, so as to 
exclude completely the action of the external air. With these 
'precautions, the brass tube is sunk its whole length into a hole 
bored obliquely into the solid gneiss rock, forming the walls of 
^he galleries, (in which little chambers have bee^ previously 
hewn, closed by a door, the key of which is oiily in the hands 
<ijf ^th<9 sleig^r), leaving only the graduated scale above the surface, 
otf which the tempeniture may be observed. The bulb of the 
therittonieter is thus sunk 8 feet into the sdiid rock, and completely 
excluded fhMn;tbe air^ both by the sand between the tube of X\^ 
thermometer and the imode of the brass cytinder, and another 
la;^r of sand with which the interval between the outside of the 
cylinder and the walls of the bore is filled up. These thermo- 
meten^ are so delicMey that, notwithstanding thes^ pre^cautions, 
tbi^ are aiBRscted momentarily by passihg .currents of air^ and 
e«Wtt by the too long: proximity of the obaeifv^r. M» Reich 
iMTdpOs^ publishing his observations wfetfn.. he has collected a 
sulScietit ntimber. He observed to mcj on our o3nyersing on 
the Bubjecit^ that h6 suspected many of. thfe iibservatioqs pub- 
•&hfMl' OB subterranean temperature weije very deficient, in the 
pf^ealitidns taken to ensure aecmrete resuHs. He pla<|es yery 
fittle teliklM^ on the observations^ Professor Kup|ke;^pf l^jMn, 
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whichy he says, are very superfidal, aad not carried on on a su& 
jicient scale, or with suiScient precautions, to arrive at precise 
conclusions. I am not exacdy aware of the mean annual teoK 
perature of Freyberg ; its elevation, you know, was calculated 
by Charpenuer at 16^ Leipzic feet M. G. 

3. On the Fossil Deer of Ireland; by Mr Hart — In the 
antumn of 1828, while some workmen were employed in makii^ 
preparations for planting the southern aspect of a hill of loam 
sand close to Enniskerry, they dug up several bones belonging 
to the fossil deer, €. megaceros^ which lay buried in the loam at 
the depth of 3 or 4 feet below the surface, and at an elevation 
of about 40 feet above the level of the bed of the river which 
runs at the base of this hill. As the persons into whose hands 
these remains fell were not aware that any importance would he 
attached to their discovery, the occurrence attracted no particu- 
lar notice at the time, in con'sequenoe of which the greater part 
of the bones were lost, or variously dispersed, when the above 
drcumstances became known to the Rev. Robert Magee, who, 
after some search, recovered a few bones, and a fragment of an 
antler. This latter he presented to the Royal Dublin Sodety, 
in whose museum it is deposited. It consists of the root and 
part of the beam of the antler of the right side ; its length is 
Hunches, and its circumference at the base 10 inches ; a por- 
tion only of the brow antler remains, and is much worn, ap- 
parently by attrition. The bones found in this place were not 
in that high state of preservadon, for which the bones of this 
animal are so remarkable when found in marl ; they had less 
specific gravity, were friable and powdery on the surface, and 
their projections or processes were generally worn off. Not 
being able to ascertain whether duplicates of any particular. bone 
occurred in this instance, I have no means df determining whe- 
ther these remains had belonged to one or to several individuals. 
The hill in which these bones were found is situated on the north 
bank of the river of Enniskerry, opposite the village; its height 
is about sixty or seventy feet above the river ; it is one of a 
series of heaps of diluvial gravel, dispersed through an extensive 
valley, lying between primitive mountains. This gravel is com- 
posed principally of disintegrated granite, intermixed with clay« 
and contains round pieces of secondary limestpne of various size$> 
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which is occasionally met with in such quantity, that it is pro*- 
fitable to collect and burn them. Through most of the valleys 
separating these gravel hills, small streams or rivulets run over 
beds which often contain marl; such is particularly the case 
with respect to the river of Enniskerry, from the bed of which 
marl, containing a large proportion of carbonate of lime, is some^ 
times raised as manure. The presence of these bones in the 
gravel, would seem to warrant the inference, that the destruction 
of the animal to which they belong was owing to the same cause 
which conveyed those large heaps of sand and gravel to the situ^ 
ation which they at present occupy ; and that this was the work 
of a vast inundation or deluge, by which the surface of this 
country was once submerged, appears to be sufficiently evident 
from the very striking resemblance which these gravel hills bear 
on a great scale, to the smaller heaps of sand and gravel left in 
the beds of mountain rivers after floods. The bodies of animals 
overtaken and drowned by this inundation, after remaining for 
a short time under water, would naturally run into a state of 
putrefaction ; and having become inflated by the gaseous fluids 
disengaged in their interior during that process, they would rise 
and float on the surface until the soft parts were completely de- 
composed^ when the bones, having their connecting media de* 
stroyed, would descend by their own gravity : and should the 
surface on which they come to rest at the bottom consist of a 
soft material, they would ank into this to a greater or less depth- 
It was thus, in all probability, that the bones of the fossil deer 
came to be deposited in their usual position in the marl, at a 
time coeval with, or immediately subsequent to, the formation 
of that substance ; while the bones found in the sand would 
seem to owe their position there to the circumstance of the ani- 
mal they belonged to happening to have been overwhelmed by 
the enormous masses of gravel and clay which the water rolled 
before it in the violence of its first irruption. — From 2d editioti of 
Descfiptum of the Fossil Deer of Ireland^ by John Hart^ Esq* 
M.R.LA., ^c. 

4. New Volcanic Isle in the Mediteri^anean. — ^In a letter pur- 
porting to be from Lieut. St Lamert, of the frigate Armide, to 
the Russian admiral, inserted in one of the newspapers, is a 
abort account of this curious island. The following passage in 

Digitized by VjOOQ IC 



l98 SciefUific InteWgtnce.'^Gedlogy, 

the ncitice m worthy of attention. — ^* A platform, nearly Aove 
the level of the water, surrounds the isle^ and renders it very 
easy of access. It is, however, not prudent to approa<4i en the 
ENE. and SW., on account of some detached portions of earth, 
over which the sea has begun to beat, at lesis than half a cable's 
length from the shore. The isle is free from Aosis <m every 
side ; th^e is, however, on the NE. a bafik whidi extends for a 
mile out ; but after sounding repeatedly on those parts of the 
bank where the yellowish colour of the water appeared more 
prominent, we found a bottom at fifty fathoms ; therefore the 
isle may with safety be closely surveyed. Before the rising cf 
this volcanic hiU, thu bank didfwi exist. It appears^ then, that 
the vokano, before it made its explosion at the stirfijce qf the 
water J had raised up the earthy crust under which it roared^ 
and has 2g^ behind it the hnff train cfland which it hod -driven 
up. On coming to the level of the sea, ii has vomited a prodi- 
gious quantity of calcined matter, and it is thus that die new 
isle has arisen.^ — Now, should this statement turn out Coivect, 
it will go far to decide a much controverted point between Hum- 
boldt, Von Buch, Daubeny, and others, on one dide, and Nee- 
ker, Scrope, &c., on the other, since it is evident that this^ is a 
case of a crater of devotion^ the existence of which .the latter 
geologists entirely deny. Not that the converse of this would 
follow ; for Dr Daubeny, for one, has never questioned .that 
there is also such things as craters of eruption^ of which ddnd 
this may be an example. lit 

6. Fossil Forest discovered at Romc-^An interesting dis- 
covery has been made by a pedestrian tsourist (dphysidan) io 
the immediate vicinity of Rome, namely, that of a fossil unde^* 
ground forest, above forty feet in thickness, and extending, for 
several miles. The petrific matter is a calcsihter, and ftaitn the 
layers of ligneous debris being freely intermixed witb volcanic 
dnst, the discoverer of this interesting circumstance thinks there 
.can be li^le doiibt but that this colossal phenomenon was;ocd^ 
isioned by an earthquake, of which the memory is lost ' The 
description of it is thus given in a letter :--i<< Facing the north- 
em extremity of the Pincian Hill, on the left of the new rood 
near the Porta del Popolo, I was struck with the peculiat* ap^ 
pearaace of the ground, and, on i^proaching it, I was snqprised 
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to find it fcNrmed of a pile of petrified matter, eighteen or twenty 
feet in height by about forty in length, entirely composed at the 
lower part of the petrified trunks of very large trees, lying 
obliqudy forinrard and outward ; above which the whole rock 
ooQsisted of petrified branches and typolithic leaves, intermixed 
in various places with volcanic sand and gravel. Some of the 
branches that lay in contact with the volcanic matter had a sco- 
rified appearance ; the ligneous fibre is entirely consumed, but 
its texture i^ perfectly preserved. My surprise and joy at such 
a discovery, to which I believe I may lay claim, was not lessen- 
ed by finding this fossil forest to extend up the Via Flaminia to- 
wards the Ponte Molie, forming, in fact, the entire range of 
jMrecipitous high ground to the right of the road, now full forty 
feet in thickness. Before getting to the bridge it branches off 
still more to the right, and about a mile above it there is an in* 
torruption of this subterranean forest, where you perceive, un* 
der the petrifac^ns, the original aqueous formation of the coun- 
tiy, consisting of cemented gravel, sand, and clay, before it was 
covared over by the volcanic dust, and the forest we have been 
describing. A quarter of a mile higher up the Tiber you come 
to a mineral spring, having a somewhat acid taste, which is fre* 
quent^d fior its medicinal qualities. The petrified forest now 
crosses the Tiber, and you perceive detached parts of it ascend* 
ing in the direction of the stream. The question naturally arises 
in the mind, .What could have occasioned so singular a catas- 
trophe? Is this the work of an earthquake, when this part of 
the country was the scene of the volcanic convulsions, which so 
many concomitant appearances confirm ?. The gigantic nature 
and extent of the phenomenon admit the probability of the con- 
jecture ; the admixture of volcanic dust among the trunks and 
branches of the forest strengthens the supposition; the over- 
thrown position of the whole mass shews that the event was si^ 
maltaneous ; and the scorched impressions on the petrifactions 
pcnnt outthe agency of fire. The petrifacient matter is calca- 
reous, but of a peculiar nature^ different from any I ever saw 
brfore. It ia of a light brown colour, and very pulverulent. 
The upper parts of the petrifactions partake of the friable na- 
;ture9f the petrifacient, hut, as. it; gets deeper, it becomes more 
and^oce/mdurated by the increase of the superincumbent pres- 
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dure. The abrupt manner in which this extennve bed of petri- 
fled wood terminates is not one of its least singularities, and, al- 
together, it is perhaps one of the most curious facts of the kind 
yet discovered." G. H. W. 

6. GeogfiosticcU and Geographical Distribution ofMinerak. 
— Althougli it is a well-known but little r^arded faot, the 
occurrence of one and the same crystalline form of a mineral 
in particular localities, it is a!so equally interesting that widely 
distant places exhibit the greatest agreement in their exterior 
and in their mineral contents. The latter is found to be the 
ease, when we compare together the minerals of North America 
with the same species in Scandinavia, particularly of Norway 
and Finland. The same is the case with other districts. Thus 
there is not only a striking agreement between the varieties of 
gneiss in the Bohmerwald and those of Scandinavia, but also, in 
the subordinate beds, veins, and imbedded masses of granite^ 
and the same imbedded minerals occur in these distant coun* 
tries. The red and green garnets, and black augite and ooooo- 
lite of Norway occur again in the boundary between Moravia and 
Bohemia ; but, in the eastern half of the Bohmerwald, there oc- 
cur albite, triphane, petalite, tantalite, &c. The garnet, .epi* 
dite, and hornblende of Schriesheim, in the Bergstrasse^ often 
shew a striking resemblance to those of Arendal ; and the wer- 
nerite, coccolite, oolophonite, garnet, chondrodite, green spinel, 
triphane, petalite, black tourmaline, hornUende, &c. of Massa- 
chussets in North America, strikingly resemble the. same mine- 
rals found at Arendal, Eger, and other places in Norway, and 
from Hermala, Pargas, and Ersby in Finland. 

STATISTICS. 

7. Glasgow Statistics^ 1831. — Population, Births, Marriages, 
and Burials.— In 1821, the population was 147,043. In 1881, 
«02,426, viz. males 98,724, females 108,702; increase in ten 
years 55,383 souls. There are 137 occupations narrated, with 
the number of individuals employed in each. Ages under 5, 
80,277; 5 to 10, 25,707 ; 10 to 16, 21,211 ; 15 to 20, 20,746; 
20 to 30, 38,186 ; 30 to 40, 26,419 ; 40 to 50, 18,014 ; 50 to 
eO, 11,648 ; 60 to 70, 6,920; 70 to 80, 2,592; 80 to 90, 646 ; 
90 to 100, 58 ; 100 and upwards, 6, viz. 1 male, 4 females. 
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OfwhatComhy.'SfMch.ieSfiOO; English, 8,919; Irish, 
B5,554; Foreigners, 353. Total, 202,496. There are many 
who consider the great influx of Irish as detrimental to this part 
of the country. This may hold true as regards weavers and 
indigent persons ; but it is only justice to say,, that but for the 
numerous industrious Irish labourers, the improvements of late 
years could not have been carried on with the same beneficial 
effect. 

<^ Pauperism, — The number of paupers being 5,00^ and the 
population 902,426, there is one pauper for every 40 ^V^ per- 
sons. The number of paupers being 5,006, and the sum ex- 
pended for their maintenance or relief, L.17,281 : 18 : 0^, givef( 
L.3 : 9 : 0^ to each pauper. If the sum for the relief of pau- 
pers was paid equally by the whole non-recipient populatimt^ 
tlie proportion to each would be one shilling and riinepence and 
a smaUJraction. 

*^ Muslin Weaving,~^T\k\% city has long been consjHcuous 
for its trade and manufactures^ and latterly the weaving of mus- 
lin by power has been carried on to a great extent. In August 
1881 four firms alone^ viz. the Lancefield Spinning Company, 
Messrs Johnstone and Galbraith, James Finlay and Company, 
and William Dunn, employed 2,405 looms. These looms, on 
an average, weave 14 yards per day. Allowing each loom to 
work 300 days in a year, these four firms would throw off 
10,101)000 yards of cloth, which, at the average price of 4^. 
per yard, is L.189,893, 15s. per annum. 

" PostMffice. — In 1709, the whole post office revenue in 
Scotland was under L.2,000. The revenue of the Glasgow of. 
fice in 1781 was L.4341 : 4 : 9 ; in 1810, L.27,598 : 6 : ; in 
1816, L.34,784:16:0; in 1820, L.31 ,633 : 2 : 3 ; in 1825> 
L.34,190 : 1 : 7 ; and in 1830, L.S4,978 : 9 : OJ. The London 
Mail-coach first came to Glasgow on 7th July 1788. Before 
that time the course of post from London to Glasgow was five 
days, the Glasgow letters being then brought round by Edin- 
burgh, and even detained there twelve hours till the usual Edin- 
burgh dispatch was made up in the evening. 

** Number of Steam-Engines in the City and suburbs. — The 
first steam-engine used in Scotland for spinning cotton was put 
up at Springfield, opposite to what is now the Steam-BOat Quay, 
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at the Broonielaw, in 1792) by Mr Robert Muir, for Messrs 
Soott, Stevenson, and Company, afterwards Tod and Stevenson. 
In 1881 there are 856 steam-engines in the city and suburbs 
applicable to manufactures, collieries, stone-quarries, and steam- 
boats. These engines combine a force equal ta 7,366 horse 
power. 

Stage-Coaehes* — In 1768, with the exception of two eoadies 
which ran between Edinburgh and Leith, there was only one 
stage-coach in Scotland. It set out once a month frbm 'Edin- 
burgh to London, and was from twelve to sixteen days upon 
the road. About that time a heavy coach, drawn by four 
horses in good weather and by six in bad, comineoced ruMMOg 
between Edinburgh and Glasgow three times a-week. In a 
short time it ran every day, and was from eleven, to twelve 
hours upon the road. At the time this carriage started, there 
ivas no other public conveyance from Glasgow. In April 1881 
there were sixty-one public carriages which left Glasgow daily. 
These carriages' were drawn l^ 188 horses, mid 671 were kept 
for completing the journeys. The carriages accommodated 
1,010 passengers. 

• Steam^Boats. — Till Henry Bell launched the Comet on the 
Clyde at Glasgow, in January 181^, there were Do steam-boats 
jiymg on any river in Europe. In 1828 there were fifty-nine 
steam-boats on the Clyde; tonnage 8,888, average 140ff 
Since 1828 several additional boats have plied on the Clyde, 
among others, in the Liverpool tr^e. The Gksgow, ^6 tons, 
propeUed by two engines of 60 horse^power each. The Liver- 
pool, 815 tons, propeUed by two engines of 75 horse-power eadi. 

** Number of Persons estimated to depart from^ and arrive 
in, Glasgow, by public conveyances,* every lawful day, — viz. 

Forty-six steam-boats carrying passengers, each averaging twenty 

passeagers, ....... 920 

CSoackefl adnying 1010 passengers, from which deduct one^ird, say 073 

€StftuI tzmst-hoats, per Annual fi^Ktrts, . . 156 

Kumber of persons departing from Glasgow every lawful day, . 1,749 
Number of persons arriving tit Glasgow every lawfiil day, 1,749 

Total arriving and departing daily, * . 3,498 

Kumber of persons arriving in, or departing fr^m, Glasgow in the 

course of the year by public conveyances, . . 1,094,074 
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It is unnecessary to say that the foregoing are not all distinct 
persons, many of those who depart from Glasgow return' on the 
same day. 

« SakqfBuUocksy Sheep, and Lambs in the LiveCattk Mar- 
iceU Glasgow.— RxiWocks 17,840, Sheep and Lambs 144,900. 
Total, Bullocks, Sheep and Lambs, 162,740. 

<< Value of Meat, Bread aful Milk, sold in the City and Sub^ 
ttrfa.— Meat, L. 884,876; bread, L. 194,998; milk, L.74,118. 
Total, Meat, Bread and Milk, L. 608,482. 

** Gas Company, — During 24 hours in the winter months, 
the Company make upwards of 500,000 cubic feet of gas ; and 
during the same period in the summer months, about 120,000. 
The pipes extend to more than 100 miles through the streets. 
In generating the gas, 9,060 tons of coals are used. The first 
lamp which was lighted in the street with gas, was put up in 
the Trongate by the Company on 6th September t8W. 

« Supply of Coal in Glasgow, — Total Coals brought Tom^ 
into Glasgow, . . .661,049 

** Exported from the Clyde, at the Broomielaw and 
Bowling Bay, and from Port Eglinton by the Ar- 

drossan Canal, 124,000 

** Total Tons retained for the use of families and 

public works in the city and suburbs, . 487,049 

" Average price of Coals delivered in quantities in Glasgow 
in tons, during five years, viz. In 1826, 9s. 7d. to lOs. 7d. 
In 1827, 6s. 3d. to 7s. 8d. In 1828, 1829, and 1830, 6s. lOd. 
to 6s. lOd. Families who purchase their coals in small quanti- 
ties, through coal agents or others, are charged somewhat higher. 
8. Russian Gold and Platina. — During the second mx 
months of 1829, from the Ural Mines, the following quantities 
of gold and platina have reached Petersburgh. 

Grold from the Goverament Mines, .... 1783 lb. 
fr6m Private Mines, 3026 



Platina from the Goverament Mines, ... 47 lb. 
from Private Mines, 1108 

Theprpduce of the first faalfy^r (?f 1829i was.4688^}b. goU, 
iU94 l^O^li lb. platiiia. The value of .gpid alope fpr the jr^ 
^lwe,ii|L.6«)^0OQ. 
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NEW PUBLICATIONS. 
1. Memoirs of Wemertan Natural History Society. 

The Sixth Volume of the Memoirs of the Wernerian Natural 
History Society, has just appeared, and contains the following 
interesting papers : 

A Monograph of the Genus AUium. By Mr Gsobgs Don^ 
A. L. S. — On the Saphan of the Hebrew Scriptures. By the 
Rev. David Scot, M. D. — On the Structure of the Eye of the 
Swordfish. By Robert Edmond Grant, M. D., F. R. S. E., 
&c.— -Notice regarding a Vein of Asphaltum, found imbedded 
in Gneiss, in the Hill of Castle Leod, near Dingwall. By 
Hbnrt Witham, Esq. F. R. S. E. and M. W. S.— Descrip- 
tion of a New Species of Omithorynchus. By Mr William 
Macgillxvrat, M. W. S. — Observations on the Anatomy of 
the Paca of Brazil. By Dr Grant. — Sketches of the Compa- 
rative Anatomy of the Organ of Hearing, founded chiefly on 
the Ear of the Squalus. By Thomas Buchanan, C. M., M. 
W. S., with two Plates. — On the Fossil Remains of Quadrupeds, 
&c discovered in the Cavern at Kirkdale, in Yorkshire, and in 
other Cavities in Limestone Rocks. By the Rev. George 
Young, A. M., M. W. S. — Observations on the Anatomy of 
of the Parameles nasuta. By Dr Grant. — Meteorological 
Journal from the Mouth of the Rio de la Plata to the Coast of 
Chili, 1822 ; with a Chart. By William J^imeson, Esq. Sur- 
geon.— -Memoir on the Geology of the Snowdon Range of 
Mountidns, as connected with its Scenery, Soil, and Productions. 
By James Stuabt Menteath, Esq. — ^A Commentary on the 
Second Book of the Herbarium Amboinense. By Francis 
Hamilton, M. D, — On the . Anatomical . Peculiarities of the 
Sturgeon. By David Craigib, M. D. (with an engraving.) 
•—Observations on the Aranea geometrica^ obtextrix^ domestiaHy 
and other Spiders. By Mark Watt, Esq. M. W. S. (with a 
Flate.)-^— Description of a Silurus, known in Demerara by the 
name of GiUxMcke^ more properly GeeUmik. By Dr T. S. Traill 
of Liverpool. — ^Description of a New Species of Cephalus, which 
it is proposed to name Cephaltis Cocherani. By Dr Traill, 
(with a Plate). — ^Remarks on the Grenus ScissuteUa of M. Dk)r- 
bigny, with a description of a recent Britidi Species. By Johk 
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I^LEMiKG, D. D., F. It S. £. &c— Account of an Optical lUu^ 
sion called the Fairy Islands, seen on the North Coast of Ireland, 
-^n the Question, whether Domestic Poultry were bred among 
the ancient Jews. By the Rev. Dr Scot.— On the Origin of 
Domestic Poultry. By James Wilson, Esq. F. R. S. E. &c« 
— On the Okrub of the Ancient Hebrews, and Scorpion of the 
English Bible. By the Rev. Dr Scot. — ^Description of a Spe- 
cies of Arvicola common in Aberdeenshire. By Mr W. Mac« 
oiLLivRAY, M. W. S. — On the Mustard Plant mentioned in 
the Gospels. By the Rev. Dr Scot. — A Catalogue of Coleop- 
terous Insects found in the neighbourhood of Edinburgh, with 
occasional reference to their Localities. By Mr James Di)k« 
CAM. — Remarks on the Phenogamic Vegetation of the Rivet 
Dee, in Aberdeenshire. By W. Macgillivbay, A. M. 

2. An Introduction to the Atomic Theory. By Dr Daubeny. 

8vo. Pp. 147. 1831. 

Dr Thomson in his Chemistry, has detailed with sufficient 
minuteness the facts on which the atomic theory is based ; while 
Dr Turner has ^ven a popular summary of thii important che- 
mical doctrine. Professor Daubeny, in this learned and at- 
tractive volume, has, besides a view of the atomic system, laid 
before his readers a sketch of the opinions entertained by the 
most distinguished ancient and modern philosophers with respect 
to the constitution of matter. Although Dr Daubeny*s " Intro* 
duction^^ is professedly chemical, it will be found to afford in- 
formation aiid views highly interesting also to those who culti- 
vate general science. 

3. A System of Chemistry of Inorganic Bodies. By Professor 

Thomson of Glasgow. 2 vols. 8vo. 1831 . 

These volumes, independently of their containing the most 
complete account of the chemical properties of inorganic matter 
hitherto published in this or any other country, abound in new 
and important facts. Those who indulge in lucubrations in re- 
gard to the supposed decline of science in Britain, will find no 
support for their dogma in Dr Thomson's " Inorganic Che* 
mistry."" 
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4. EkmenH of PradUnd Chemistry. By David BoswBbL Raib^ 
M. D., F. R. S. R, &C. 1 Tol. 870. Second Edition. 1831. 
The^second edition of Dr Reid^s work in so short a period, is 
a sufUcient proof of its extensive circulation and general utility. 
Indeed it has now become the manual, not only for the students 
in our University engaged in practical chemistry, but also for 
operative chemists of every description. 

Addendum to Mr Don* a paper ^ supra p. 112. 

Since the preceding sheets were sent to press, Mr Don has 
transmitted the following account of an additional species of 
Malesherbia, existing in the rich Lambertian Herbarium. 

6. M. faacumhiay foJUislanceolatis aeuminatis integerrimis, fioribns fiiscicu. 

latifl, coronft 10.fidft : laciniU tridentatis. 

Hob. in Chili. D, Cuming. Yi (Y . a. sp. in Herb. Lamb.) 

Frutest erectus, ramosissimus, rigidus. Rami simplices, stricti, angulati, to- 
mento brevissimo adpresso incanL Folia sparsa, petiolata, fiinceolatiiy 
acuminata, integerrima, subtrinervia, pubescentia^ supr^ plana, subtils 
venis paucis prominulis, semipollicaria et ultrit ; juniora cano-tomentosa. 
Florea in apice ramulorum fasciculati, parvi, pedunculati. PeduncuR uni 
V. triflori, tomentosi, breTisshni. Bractem Uneari-lanceolats^ acuminatsev 
tomentosae. Perianthium campanulatum, 15-neryium, extiis et int^ to. 
mentosum : coronA lO-fidd, brevissimd, membranace& : laciniis tridentatis : 
denHbus plerumque truncatis : UnUto 10-fido ; iootftS* esfteriorihua calydni^ 
ovatis, mucronulatis, trinerviis, purpurascentibus, brevissimis ; interiori. 
bus 5, petalddei^ siiborbiculaiis, emarginatis, venosis, persistentibus, al- 
bis, demiim scariosis. Stamina 5 : JUamenta complanata, membranaces, 
uninervia, apice atteiiuata, acuminata, basi cum ovarii pedicello connata : 
anthera ovalUoblongse, incumbentes, biloculares : Anw/Is parallelis, conna- 
tfis, rim& marginal! dehiscentibus* Ovarium pediceUatum, uniloculare, 
dense tomentosum. Styli 3, subterminales, capillares, flexuosi, glabri. 
Stigmata parva, obtusa, pruinosa. Ovuia numerosa erecta, funicuE) um- 
bilicali stipitata, costis 3 prominentibus parietalibus inserta. Caetera 
niihi ignota. 

Obs. Planta habitu )iaulultim differt, sed characteribus omnino Malesherbis 
convenit. 



List of Patents granted in Scotland^ from 2\st September to 
9&th November \^\. 

1831. 

Sept 21. To James Dowk of Leicester, in the county of Leicester, Surgeon 

and Apothecary, for ah invention of '< certain improvanents in 

^ making gas-for illumination ; and in the apparatus for the same." 

To Thomas Brunton of Park Square, Regent Park, in the county 

of Middlesex, Esq. for an invention communicated to him by a 

certain foreigner residing abroad, of " an improvement in certain 

apparatus, rendering the same applicable for distilling, brewing, 

making or refining sugar, and to other useiiil purposes.'' 
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Oct. & To James Lako of Greenock, Scotkod, North Britai% flax^dresBer, 
for an invention of *' certain improvements in machinery, for 
spreading, drawing, roving, or spinning flax-hemp, or bther fi- 
brous substances, dressed or nndreised*** 
5. To Jeak Jaques Jequiek of Castle Street, Leicester Square^ in 
the county of Middleseoic, merehant, for an invention, in conse- 
quence of a communication made to him bj a certain foreigner 
residing abroad, of *^ certain improvements in the machinery for, 
or method of, making paper, which he denominates the Xeruio- 
thlipte." 
12. To George Forrester of Vauxhall Foundry, Liverpool, in the 
county of Lancaster, civil engineer, for an iiiventton of " cier- 
tain iffiprevements in wheds for carriages and machinery, which 
improvements are applicable to other purposes.*' 
24. To John Milne of Shaw, in the parish of Oldham, in the county 
of Lancaster, cotton-spinner, for an invention of ** improvements 
in certain instruments or machines commonly called roving frames 
and dubbing temes, used for preparing cotton wool for spinning. 

31. To George Lowe, of Brick Lane, in the parish of Saint Luke, Old 
Street, in the county of Middlesex, civil engineer, for an inven- 
tion of ** an improvement or improvements in, and connected 
with, the manufacture of gas for illumination.** 
Nov. 14. To Daniel Dukscomb, Bradford, a citizen of the United States of 
North America, but now residing in Dorset Place, in the parish 
of St Marylebone, in the county of Middlesex, for an invention, 
in consequence of a communication made to him by Solomon An- 
drews, residii^ at Amboy, New Jersey, in the said United States 
of North America, of ^' certain improvements in lamps.** 

22. To Samuel Brown, of Billeter Square, in the city of London, com- 
mander in the Royal Navy, for an invention of " certain im- 
provements in the means of drawing up ships and other vessels 
from the water, on land, and for transporting or moving ships or 
vessels and other bodies, from one place to another.** 

26. To William Alltost Summers, of St George's Place, St George's, 
in the east, in the county of Middlesex, engineer, and Natha- 
niel Ogle, of Milbrook, in the county of Hants, Esq.. for an in- 
vention of 5< certain improvements in the construction of steam- 
engine and other boilers or generators, applicable to propelling 
vessels, locomotive carriages, and other purposes." 
To William Furnival, of Wharton, in the county of Chester, 
Esq. for an invention of " certain improvements in evaporating 
brine." 
To Jacob Perkins, of Fleet Street, in the city of London, engi- 
neer, for an invention of ^ certsdn improvements in generating 
steam, and evaporating and bailing fluids for certain purposes." 
To Thomas Sands, of Liverpool, merchant, for an invention, in 
consequence of a communication made to him by a certain 
foreigner residing abroad, of ^ certain improvements in machinery 
for spinning, twisting, and roving." Digitized by V^OOg IC 
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On Mineralogy considered as a Branch of Natural History^ 
and Outlines of an Arrangement of Minerals founded on 
tlie prifuAples of the Natural Method of Classification, By 
L. A. Nkcker, Honorary Professor of Mineralogy and Geo- 
logy iu the Academy of Geneva, &c. Communicated by 
the Author. 

X a£ present short and very incomplete communication, is in* 
tended merely as a cursory sketch of the chief leading prin- 
ciples of a plan for the classification of minerals, differing entire- 
ly from any systematic arrangement hitherto proposed, inas- 
much as, in the view we intend taking of the subject. Minera- 
logy is considered as a branch of natural history, and made to 
submit, not to the arbitrary and unphilosophical arrangements 
of an artificial system, but to the laws of the natural method of 
classification, as exemplified and illustrated in the other two 
branches of natural history. Zoology and Botany, in the classical 
works of Cuvier and De CandoUe. 

Having had repeated opportunities of hearing the principles 
of the natural method developed by the philosopher himself, 
who has been the first to analyze them, and to give them a phi- 
losophical form,' in his admirable Theoric ikmentaire de Botct- 
niquCy and, at the same time, of seeing the application of these 
sound principles, as given by the same author (De Candolle) in 
his lectures on botany and zoology, I was forcibly struck with 
the sad inferiority in which mineralogy stood in regard to its 
two sister sciences. 

JANUARY MAKCH 183S. ^C"r^r^n]r> 
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Being at the same time engaged in lecturing on mineralogy, 
I was made still more aware of the relative deficiencies of this 
science, and ever since, I have applied all the power of reflec- 
tion I could master, to analyze the causes of such differences, 
and to find the means of brii^ng the natural history of the mineral 
kingdom to a level with that of organized beings. The result of 
many years^ meditation and labour on the subject, has given rise 
to a work of which the first part is now nearly ready for the press. 
In this work I intend laying before the public, what I consider 
to be new and philosophical views of mineralogy as a science, 
and of the proper subjects of its contemplation, in which the 
apparently discordant characters and properties of minerals, 
viz. the physical, external and chemical properties, will be made 
to unite and control each other, in such a manner as I hope 
will enable me to bring together, in the same classes, families, 
genera, and species, minerals agreeing as much as the present 
state of knowledge admits of, not only in chemical composition, 
but also in external and physical characters. 

My present purpose, in this rapid prodromus, is to present to 
the student of mineralogy a cursory view of the new ideas which 
have occurred to me in the course of this investigation. I shall 
give them almost in the form of aphorisms, referring to the 
work itself for the development of these ideas, for the demon- 
stration of the propositions maintained, and for the discussion of, 
and answers to, the objections which have been, or may be sup- 
posed hereafter to be, made against any particular part of this 
new doctrine* 

The subjoined sketch of the higher divisions of the classifica- 
tion, with the chief characters of the classes, orders, families^ 
and the mention of the genera included in these various divi- 
sions, will, I trust, be of practical utility to the pujnls, and will 
even, I hope, prove equally so to the master, till the moment 
when the work itself will disclose to their attention, the com- 
plete enumeration of characters, from the first subdivisions of 
the mineral kingdom into Classes, to the last into Species, (by 
which is meant what has been hitherto named Varieties or se- 
condary forms of crystals), and into varieties either constant or 
accidental, of the different species. 
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I. GENERAL CONSIDERATIONS. 

§ 1. The two prominent points in which the superiority in 
the methods of the natural history of organized beings o\et 
those of the inorganic kingdom shows itself most conspicuously, 
independent of the greater interest which is naturally att^hed 
to living beings provided with numerous and infinitely varied 
organs, each of which is admirably adapted to the conservation 
or reproduction of the species, are the following. 

§ 2. 1^^, It enables the student, in all cases, even in the na- 
tural method, which disclaims every attempt to facilitate the 
discovery of the name of a being, to find out, after having ac* 
quired the knowledge of the organs, the name and place in the 
method of any animal or v^etable individual, and that without 
any other auxiliary but a treatise on zoology or botany ; that 
such a thing cannot be accomplished with any work on mi- 
neralogy, that of Mohs excepted, is well known to all who 
liave attempted tp study that science by the aid of books alone. 
The yery aitrance into a system of mineralogy is impracticable, 
because the first diviuons are generally founded upon characters 
which by their very nature are never enumerated among the 
mineralogical characters, and in many cases cannot be ascer- 
tained. Not to speak of the divisions in Werner^s and in 
Haiiy'^s first system, which presupposed a knowledge not only 
of the component parts of a mineral, but of the mode of com- 
bination of these elements, while chemical analysis was not even 
mentioned as a mineralogical character ; we ask, how is a stu^- 
dent to proceed, when, with a mineralogical specimen in his 
hand, and after having carefully studied the mineralogical cha- 
racters in his book, he comes as a zoologist or a botanist would 
do, with an animal or a plant, to ask the author to lead him by 
gradual definition to the name of the mineral ; and when he 
finds that he has to determine, in the first place, whether hi^ 
mineral belongs to the class of autopside or of Iieteropside me- 
tals, to tliose of electro-positive^ or electro-negative metals, or to 
leucolyteSj gamlUeSy or chrcHcoliieSy for which determination 
the most profound chemical researches, the use of the volta'ic 
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pile, after the complete decomposition of the mineral, are indi»- 
pensable, and even in many cases would be unavailing, the con- 
stituent parts having never been entirely decomposed, and be- 
ing supposed to be compound bodies merely by analogy ? 

§ 8. Sd, The number of the characters enamerated in 
the classes which are the first or higher divisions of «u;h 
of the two organic kingdoms, are to be considered as be- 
longing in common to all the animals and vegetables, forming 
by their assemblage these great classes or divisions. Thar 
•number i^ considerable, and their importance great In low- 
er divisions, as in orders, or families, or genera, the charac> 
ters become gradually less numerous and important; till at 
length some few almost unimportant characters, prefixed to 
each species, complete the description of each animal or v^e* 
table, and thus terminate by real definition the enumeration iji 
all the similitudes and difiPerences by which this animal or vege- 
table is connected to, or separated from, all the other beings of 
the same department of nature. Hence arises, in courses cl 
lectures given according to the natural classification, that rich 
and highly interesting display of analogies, and of facts common 
to an immense number of beings, which characterize the higher 
divisions of the subject in zoology and in botany ; while the far 
less important details of discrimination between the genera or 
the species can be left, without any inconvenience by the pn>. 
fessor, to the private study of the pupil. This is far from be- 
ing the case with the present mineralogtcal methods of classifica- 
tion. A single fact— a single abstract property— is often the 
only common character which binds together, in the form of a 
class, an order, or a family, a large multitude, of minerals other- 
wise entirely difierent in the remainder of their properties. The 
very name of a class contains often all that is common to all the 
beings of which it is composed. But, by a most melancholy com- 
pensation, the lower subdivisions, the species and varieties, rew 
quire to be distinguished from each other by the accumulation 
of so many, and often uninteresting details, that the professor 
who speaks, and the student who listens, become fatigued and 
dissatisfied with the long enumeration of almost individual be- 
ings, which composes now the greatest part of a course of lee- 
lures on mineralogy. What, for instance, could be said which 
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would be common to all the species of which the getius /rott 
is composed, in which are seen brought together instances of 
properties so difiFerent from each other, that the minerals seeing 
arranged under that head rather for the purpose of sh<>wing. 
tlie great variety of forms^ of physical and chemical properties, 
colours, &c. under which unorganized matter may be seeUt 
than for connecting particular substances by their most nu- 
9ierous or most striking analogies ? Except some trifling ana- 
logies in specific gravity and hardness^ what are the commoi^ 
ties that bind together minerals so essentially diflerent in all 
dieir constituent parts as are the members composing the orders 
Haldkle and Baryte of Mohs, in the first of which the sulphates 
and carbonates of lime are united to the fluate of alumina> and, 
in the second, the carbonates of iron and of manganese to the 
ffllicate of zinc, the tungstate of lime, the sulphates of strontian 
and of barytes, and the phosphate, chromate, and molybdilte of 
lead. 

- § 4. In instituting an analytical inquiry into the causes of 
^ great and essential differences as are here presented between 
the methods actually employed in pursuing the study of organ- 
ized bodies and our present systems of mineralogy, the result of 
such an analysis has not led us to the conclusion to which some 
celebrated chemists have arrived, that mineralogy is not a branch 
of natural history, and that the study of inorganized bodies is 
but a portion of chemistry, and, consequently, can be prosecut-r 
ed only according to the methods and the mode of reasoning 
generally employed in that science. Still less do we agree in 
opinion with a distinguished chemist, that, in considering mine*' 
rals, the purposes and functions of natural history and of che- 
mistry come to be the very same. 

§ 5. On the contrary, it has appeared to us that the reason 
why mineralogy has hitherto occupied so low a station when 
contrasted with botany and zoology, is to be found, first, In an 
ill«defined conception and distinction of the purposes and mode 
of proceeding in natural history and chemistry in theconsidera^ 
tion of the same beings, whether organized or inorganized ; 
secondly, In an ill-defined conception of what ought to be 
the real objects of inquiry and study of natural history in th^ 
inorganized, as it is in the organized world- It is to the er- 
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lt>tteou8 ideas which have hitherto prevailed on this subject that 
may be attributed the precarious, and, as it were, spurious rank 
wMdi minerak)gy at present occupies aniong the natural sciences, 
and the perpetual fluctuation that has always been observed in 
its methods between the doctrines and the forms of natural hi*, 
tory and those of chemistry. . 

§ 6, We are now to shew that, according to sound reasonings 
the purposes, the doctrines, and the forms of natural history, 
are in fact, and ought to be, diflPerent from those of natural 
philosophy and chemistry. 

As the beings whose union forms the universe are the com- 
mon fund out of which all the sciences of observation and ex- 
perience draw the objects of their investigation, it might be, 
and has been, said, that those sciences, having the same objects 
of contemplation, are not so distinct from one another as preju- 
dice has too long made us conceive them to be. This, indeed, 
would be the case, if the material objects from which a science 
draws its objects of contemplation were alone sufficient to con- 
stitute such contemplations a science. But it is far from being 
so : it is not so much the objects themselves, but the way in 
which they are considered, and the particular purpose for wluch 
they are studied, that establishes real and very distinct differ, 
ences among the different pursuits to which the human mind 
may be applied, and which raises these various pursuits to the 
rank of so many distinct sciences, 

§ 7. Natural philosophy or physics, and chemistry, are, in 
fact, abstract sciences, inasmuch as they abstract properties and 
phenomena from the existing bodies in nature which are the 
subjects of their consideration ; this abstraction is complete and 
permanent, as they never return to consider and study the be- 
ing themselves by which the abstract properties have been fur- 
nished. Their mode of expression, also, is abstract ; they em- 
ploy calculation, numbers, mathematics as much as it is possible; 
they inquire into causes, they speculate, they analyze, and then 
generalise. In the exposition of their doctrines they are not 
restricted to any particular form or method, but each philoso. 
pher is free to introduce his speculaticms or discoveries in the 
mode which appears to him most convenient for his purpose, 
Finally, the ultimate end of these abstract sciences would be to 
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find a general and universal law as a consequeooe of the subor* 
dinate laws by which nature is regulated. 

§ 8. Such is not the case with natural history ; it is not a 
speculative, but a positive and descriptive soenoe : it deals not 
in the abstract properties of natural beings, but these beings 
themselves, in their individual state, are the subjects of its ia- 
quiries. Its aim is to compare those beings with one another, 
to point out their resemblances and their differences. If, for a 
more thorough comparison of these beings, and for assembling 
them by the properties and characters which are common to 
them, natural history is called upon to abstract from them the 
consideration of some of their properties ; such im abstraction 
is never c(»nplete, never permanent ; it is but momentary, and 
tlie consideration returns immediately to the being itself by 
which the property has been furnished. Its mode of expression 
is merely descriptive and comparative, and the method of expos- 
ing the facts belonging to the science is not left to the arbitrary 
will of the philosopher, its form is regulated by laws dependent 
on the nature itself of the science ; it is that system of gradual 
description, comparison, and definition^ founded upon the va- 
luation of characters, which is known by the name of Natural 
method of clas^fication. The grand aim of natural history 
should be, to assemble together, in a great table, arranged ac- 
cording to their most important mutual analogies, the whole of 
the existing individual beings in the universe. 

§ 9. From these considerations, it is easy to see that chemis- 
try and natural history are really two very distinct and separate 
branches of human knowledge, and that, although they may 
direct their attention towards the same natural beings, the way 
in which each of these sciences consider these beings is material- 
ly different. Chemistry considers only the abstract notion of 
substance in any given body, its composition^ the mode of com- 
bination of the elementary or compound substances which enter 
into its composition. Natural history considers the individual 
body or being in it^lf, provided as it is with all its physical, ex- 
temal, and chemical properties, and inquires into its chemical 
composition, merely that every attribute belonging to such an 
individual may be known, and furnish means of establishing a 
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more complete comparison between it and the other beings exist* 

ing in nature. 

§ 10. But although the different sdences are, when consider- 
ed in a completely abstract point of view, essentially dii^nct 
from one another, it is nevertheless true, and this remark has 
been often alluded to in objections to the real independence of 
the various sciences in regard to each other, that such an inde* 
pendence is by no means so complete in practice as it may be 
thought in theory, tliat all sciences are connected together by 
common ties, and that every one of them is in need of tlie others 
for attaining its particular purpose. We are far from denjnng 
the fact here alluded to, but what we contend for is, that it does 
not alter in the least what we have naaintained, that the purposes 
of the various sciences being different, the sciences must be re* 
garded also as different. 

Natural history being obliged, in the study of individual be- 
ings, to investigate the properties of these beings, must call to 
aid the abstract sciences which consider abstract properties; and 
in this case natural philosophy and chemistry will bring their 
abstract mode of consideration, of arrangement, &c. But here 
they act merely as auxiliary sciences ; and if for particular and 
subordinate purposes, natural history must momentarily bor- 
row their language, these abstract sciences will never be allowed 
to intrude with their methods in the principal purpose of natur- 
al history, the description, comparison, and classification, of real 
and positive beings. 

It is the same with chemistry. As that science is always de- 
composing known substances, and bringing in that way new and 
unknown bodies to light, or, by new combinations of elem^its, 
forming equally new substances, it is necessary that such new 
bodies should be described and compared with the existing bo- 
dies. For this subordinate and particular purpose, chemistry 
borrows the descriptive and comparative methods of natural 
history ; but it would never allow the natural-historical method 
to interfere with its proper aim, which is the abstract considera^ 
tion of substances, of elementary combination. It is so true that 
such a description of physical bodies is quite foreign to the 
pbief purpose of chemistry, that wherever such descriptions ex* 
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ist already, the chemist never thinks of troubling himself any 
more with them. One of the best proofs of this assertion is the 
celebrated Berzelius^ chemical arrangement of minerals, in which 
not the smallest attempt to any thing like description is made, 
but which consists entirely of abstract formulae of composition. 

§ 11. We have insisted upon the divisiop of sciences into 
separate branches, and upon the distinction which must be made 
between the sciences acting in their own peculiar sphere, or 
merely as auxiliary to another science, because we have thought 
it essential before we come to inquire whether mineralogy be- 
longs to natural history or not, to establish the position that na- 
tural history was really a distinct branch of the great tree of 
human knowledge. 

§ 12. Having now shown that natural history is the study of 
individuals, the question is, whether there are individuals in the 
mineral kingdom, for if such is the case, those individuals fall 
necessarily into the domain of natural history. If there are no 
individuals, and if there is nothing in the mineral kingdom to 
study but abstract properties unconnected with each other, then 
of course mineralogy is not a distinct science, and natural philo^ 
sophy and chemistry must take upon themselves the eonsidera^ 
tion of such of the properties of inorganized bodies as fall un* 
der their relative departments. Besides, in this view of minera<r 
logy, we would strongly urge the necessity of giving up entire* 
ly the mode of classification into species, genera, families, &c.i 
divisions foreign to the common use and language of chemistry, 
while they are, when applied to individual beings, quite proper 
to natural history, and essential to its progress. 

But such is not our opinion, for after a rather long and ab- 
struse inquiry into what is to be understood by the term indi- 
vidual, an inquiry which we leave entirely to the work of which 
the present notice is a mere precursor, we have become con^^ 
vinced, with Mohs, that there exists in the mineral kingdom real 
and perfectly characterised individuals, — that these individuals 
are the crystals, not the integrant molecules, as some have af- 
firmed, for these latter are mere conceptions of our mind, har 
ving neither tangible shape nor real existence. These mineral 
individuals ar^ not the primitive forms of crystals, but all th© 
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ttDgle crystals of primitive or seecMidary forms, however simple 
or complicated they may be. 

§ 18. Now that we have found individuals to exist in the in- 
<^ganized world, we may be allowed to study and arrange them 
according to the principles of natural history. Natural histocy^ 
indeed, by its very essence, is bound, not only to tondder them, 
but also to subject them to her method of classification. Hence 
we are now called upon to compare all these very numerous and 
varied individuals, in all their different properties, and to ar- 
range them according to their analogies, as zoologists and bo- 
tanists do with individual animals or plants. 

§ 14. It is now for the first time that mineralogists will be 
called upon to study and classify real and positive beings ; for 
hitherto they have only considered and attempted to arrange 
abstract ideas. It was the substance of minerals, and not the 
minerals themselves, that was the object of their studies and 
comparisons, owing chiefly to the use which the arts derived 
from these substances, so that the most useful element in such 
minerals was therefore considered the most important in the 
combination. The physical and external properties of a mine- 
ral body were, in these cases, viewed in a manner quite subor- 
dinate to the substance. They were not looked upon as equal- 
ly essential to the existence of the body itself, but merely as. 
more speedy, and more ready, indicators of the nature of the 
substance, than the chemical analysis. This observation, which, 
I believe is as new as it is true, that mere abstract ideas have 
been arranged into families, genera, species, which, as these very 
names indicate, are notions derived from existing relations among 
positive individuals, will account for the unfitness of such clas- 
sifications to the objects for which they were employed. 

It is very curious to observe, that Mohs himself, although he 
has perfectly recognised crystals to be the individuals of the mi- 
neral kingdom, wishing as he did to introduce into the science 
of mineralogy the modes of proceeding of the other branches of 
natural history, has never thought of availing himself of his own 
correct ideas on this subject, to compare individuals with one 
another, as is always done in zoology and botany, and to give a 
classification of mineral individuals and not of abstract ideas, as 
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he has doae in the manner of his [nredeceators. The objects <£ 
his study have not been, it is true, abstract ideas of substance, 
for he has carefully avoided all that related to chemical compo- 
sitioD, but abstract ideas of certain phyrical matters, possessing 
certain physical properties, but no character whatever of indl** 
viduality *. Had Mohs thought of oompariDg together bis in. 
dividuals, and had he got a more thorough and extensive know* 
kdge of the nature and purpose of natural history, he never 
would have entirely laid aside characters so important as those 
derived from chemistry, he never would have assembled toge* 
ther in the same orders minerals entirely different in chemical 
composition, and he would thai have really and effectually re- 
stored to natural history the knowledge of mineral bodies, 

§ 15. It is, therefore, only by the con»deration of individuals 
that the questions, constantly discussed among mineralogists as 
to the superiority to be assigned to the chemical composition or 
to the physical properties of minerals, can be set at rest. When 
the nature of the body under consideration is not perfectly de* 
fined, and when the reasoning is carried on in too general a way, 
as has always been the case, each mineralogist is apt to over* 
rate the value of properties which his taste or circumstances 
haire made him most familiar with, and it is difficult to pro* 
nounce in so arbitrary a matter. But when an individual is 
given which is well defined in form, in properties, and in che* 
mical conaposition, it becomes evident that all these attributes, 
the form, the properties, and the composition, are equally in- 
herent in the nature and essential to the existence of such an 
individual, and so* they stand on an equal footing one with the 
other. It is one of the great advantages of the consideration of 
individual bodies, that these individuals are the most real and 
natural syntheses of properties or characters, in regard to which 
every other attempt to synthesis would be arbitrary and fantas* 
tical. 

§ 16. Let us now follow in regard to our mineral individuals 

* As Ih evident, by his having admitted into his method aeriform and liquid 
matter, where no trace of individuality is to be found, and as may be likewise 
demonstrated, in examining the part which crystallization acts in his manner 
of considering solid minerals. 

I 
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the same principles and modes of study that have been long 
adopted in zoology and botany for individuals belonging to these 
two kingdoms. As the comparison must be instituted in the 
distinctive characters of these individuals, and as those charac- 
ters, which, in living individuals, are the organs of which they 
are composed, are, in the individuals belonging to inorgauized 
nature, the various physical and chemical properties with which 
they are endowed *, let us first begin by a study, as close and 
as complete as possible, of these properties, just as the zoologist 
or botanist begins his labour by abstract considerations and 
study of the organs, of the phenomena exhibited by them in re- 
lation to the animals or plants themselves, or to the other l)odies 
in nature, which may have some influence upon them* 

Those preliminary and auxiliary studies, which, in the science 
of organized beings, are termed Organology, Anatomy, Physio- 
logy, or animal and vegetable chemistry and physics, and are 
carried on according to the mode of proceeding of the abstract 
sciences, will be first considered by us under the name of Mi- 
neral Chemistry and Physics, and will comprehend the abstract 
consideration of all the properties or phenomena belonging to, 
or which are manifested by, inorganic beings. On this part of 
the science we shall be very brief, and shall only at present in- 
troduce the mere heads of chapters or nomenclature of the sub- 
jects that come under this head, referring for more detailed ac- 
counts to any treatise on mineralogy, and especially to the first 
part of Beudant's Traiti EUmentaire de Minerahgle, 

§ 17. We will next consider under the title of Taxonomy^ 
adopted by De CandoUe, to design the theory of classification, 
1st, The choice to be made among all the various properties, of 
such as are best suited for being employed as distinctive charac- 
ters of the individuals, species, genera, families, and classes ; 2d, 

* I wish it to be understood clearly, that in attempting to compare mine- 
ral with organic individuals, I do not mean to assert any thing beyond the 
mere fact, of characters of individuals being found common to both the or- 
ganic and inorganic nature. That fact alone excepted, every thing is diffe- 
rent in those two distinct parts of natural history, divided as they are by the 
more distinct line of demarcation, shewing on one side all that is endowed 
with, and on the other all that is deprived of, this, the most distinctive of all 
characters, life. 
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The relative value to be assigned to these characters ; Sd, The 
use which is to be made of these characters, according to their 
greater or lesser value in the formation of classes, families, 
genera, &c. 

§ 18. Finally, under the title of Classification, we shall give a 
specimen of the first and most important divisions of the mineral 
kingdom, established under the guidance of the rules previously 
established, which are those of the natural method of classifica<^ 
tion, a method which is neither arbitrary nor exclusive, which 
does not confine itself to the use of certain particular sets of 
properties or characters, whether chemical, physical or external, 
but which, in each individual being as well as in the assemblage 
of them, considers the whole of their properties, and endeavours 
to arrange together these beings, according to their most nume- 
rous, and chiefly to their most important analogies. 



II. MINERAL CHEMISTRY AND PHYSICS, OR AB- 
STRACT CONSIDERATIONS ON THE CHEMICAL 
AND PHYSICAL PROPERTIES OF MINERALS. 

Sect. I. — Minerals considered according to their ohemicai^ 

COMPOSITION and PROPERTIES. 

A. OftJie Elements and of their mode of combination / of Chc" 

mical and Mechanical Mixtures* 

§ 19. List of the elements. — Various modes of combinations. 
— Definite proportions. — Chemical and mechanical mixtures. 

B. Of the means of recognising the composition and the chemical 

properties of Minerals. 

§ ^0. Qualitative analysis or essays in the dry way ; theory 
of the blowpipe, and its application ; essays in the humid way. 
General idea and examples of the quantitative analysis of mine- 
rals. Calculation of the analysis, Berzelius's electro-chemical 
theory of combination. Chemical and mineralogical formulse. 
Synthesis ; account of BecquerePs mode of forming crystallize4 
substances by the action of weak electricity. 
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Sect. II. — Minerals considered according to their physi- 
cal PROPERTIES. 

A. Ofihejbrm of mineral individuals^ or of crystallization^ 

§ 21 . Definitiim of a crystal ; its parts ; fandamental or pri- 
mitive, and derived ot secondary forms. Systems of funda- 
mental forms, with the derived forms belonging to each system. 
Laws of derivation. Mode of determining the relative dimen* 
sions of fundamental forms. Mode of determining the position 
of derived planes, in regard to the planes or to the axis of the 
fundamental form, and the inddenoes of the derived planes on 
the fundamental planes, or on each other. Cleavage. Optical 
properties of the different systems of forms, and means of ascer- 
tuning these properties. Relation existing betwixt the form and 
the chemical composition of minerals. Theory of isomorphism. 
Mode of grouping of simple crystals or individuals. Compound 
crystals or individuals. Macles or hemitrope crystals. Regu- 
lar groups of crystals. Irregular groups of crystalline particles 
or distinct concretions, &c. 

B. Of the optical phenomena unconnected with the form. 

§ 22. Transparency, lustre, colour, phosphorescence, &c 

C. Of other physical properties* 

§ 23. Specific gravity. Hardness. Nature of the streak 
and of the dust. £lectricity. Magnetism. Taste. Feel. 
Sound, &c. 

III.— TAXONOMY, OR THEORY OF CLASSIFICATION. 

Sect. I. — Of the choice of proper characters among the 
various properties of minerals. 

§ 24. We cannot employ as characters, either distinctive or 
descriptive, of mineral individuals, all the facts, phenomena, and 
properties enumerated in the preceding chapter. It is owing to 
the promiscuous and indiscriminate use of them that mineralc^ 
has been considered more as an abstract science than as a de^ 
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scriptive one. It being our object to place it on a true basis, 
we must study the nature of the characters employed in zoolo^ 
gy and botany, as far as relates to their relations to the animal 
or plants described, and from that study derive rules which we 
shall afterwards apply to mineral individuals. We have made 
the required study, and, by a comparison of what has been 
done in zoology and botany with what has been effected in mi- 
neralogy, we have been led to establish the following rules des- 
tined to guide us in the choice of proper characters on which 
we are to fix the divisions of the classification from the highest 
down to the lowest. 

§ 25. In the first place, the character must belong to the in- 
dividual itself, and not to one only of its constituent parts or 
elements. This rule, therefore, excludes entirely the use, so 
often made, in the highest divisions especially,- of certain ab- 
stract characters belonging only to one or to another of the ele- 
ments of the chemical combination. Such, for instance, as the 
character of being autopside or heteropside^ electro-positive or 
electro-negative, which belongs to one of the simple or element- 
ary metals entering into the composition of a mineral, and not. 
to the compound substance of the mineral, nor to the mineral 
itself, which is neither autopside nor heteropside, neither electro- 
positive ndr electro-negative. For the same reason we ought to 
avoid giving to a collection of minerals, in the composition of 
which a malleable metal forms a constituent part, the character 
of malleability as the distinctive character of the family, because 
most of the individuals being compounds of one of these metals 
with combustibles, with oxygen, with acids, &c. are not them- 
selves malleable. But if a distinction was required only between 
metals in their native state, then the character of malleability 
would be a very proper one. 

§ 26. Secondly, the characters must be immediately recog- 
nised in the individual, or at least by such means that the indi- 
vidual, or a physical part of it, representing exactly the whole, 
being always present to the eye of the observer, there should be 
no doubt that the property manifested does belong to the indi- 
vidual, and belongs to it alone. In this respect all the external 
characters, as wiell $» the physical ones, and many of the chemi- 
cal properties, inasmuch as they are recognised befbi'e the body 
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is decomposed, or in the act itself of its decompositi<Hi, are pro* 
per characters. But if, after its complete decompo»tioii, and 
when its component parts have formed new combinations with 
otiier substances, ulterior operations were required, these not 
being immediate, and the' body to be characterized, having com-^ 
pletely vanished from the inspection of the observer, the charac- 
ters derived from such operations would not be proper charac- 
ters in natural history. Hence the reason why characters of the 
solutions of mineral bodies recognised by precipitates ought not 
to be employed. But the direct effects of water, of the acids or 
alkalis, of heat in whatever way it is employed, of fluxes, and of 
the greatest number of contiivances described by Berzelius to 
be employed with the blowpipe, having the advantage of being 
immediately applied to the iiidiviiiual itself^ or to a portion of, 
or representing, the whole, are to be considered as excell^it cha- 
racters. In fact^ the immediate exposition of the mitieral le 
such chemical tests is nothing else but a change in the circum- 
stances or in the medhim in which the body is naturally placed ; 
quite analogous to the changes experimentally produced in orda: 
to ascertain the specific gravity, the hardness, and the malleabi^ 
lity of a mineral. 

On the contrary, most of the experiments required for a 
qualitative analysis by the humid way being complex^ and not 
immediate, operations, are not to be admitted among the cha- 
racters. 

The quantitative analysis, which is the most complicated and 
difficult, can still less be admitted among the characters, as. its 
results derive their chief value from the name and the fame of 
the chemist who has made it. Surely the mineralogist ought to 
be thoroughly acquainted with the results of alt the .analyses 
made of the different minerals, called upon as he is to compai^ 
them, in their chemical composition as well as in all their pby« 
sical properties, for this knowledge will enable him to find pro- 
per characters to assemble minerals allied to each other by ana- 
logies of composition. But the analysis, or the formula denot- 
ing its result, will never be held as a proper distinctive «IifQ*ao- 
ter in the eye of a naturalist. 

§ 27. Thirdly, in examining in succession the various imnera- 
-logical charactere, it has often been objected to each of them, as 
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being incapable to characterize or define by itself a mineral, or 
a mineral species. But the same objection might equally be 
brought to bear against all the specific characters employed in 
zoology and botany. No naturalist has ever thought of charac- 
terizing a species by a single character ; but, according to the 
method of gradual description or definition used in natural his- 
tory, a single character may often be employed to distinguish 
a ^ven species in its genus, a genus in its order, an order in its 
class, and that is all that is required. 

§ 28. Fourthly, it has generally been thought necessary to 
give to the definition of the characters a degree of mathematical 
precision and exactness similar to that which is required in natural 
philosophy, an opinion that has often prevented the use of such 
characters, which, when taken in their common acceptation, would 
have proved equally useful and convenient for the description 
and the distinction of minerals. For instance, the character of 
solubility in water, which, in the minerals commonly called 
saltSy was, when taken in the proper limits of its usual accepta- 
tion, a very good distinctive character, and even an important 
one, by its being closely allied fo a number of equally distinctive 
physical as well as chemical properties ; this character has been 
given up on account of other bodies essentially different from 
the so called salts by their various properties, being also, in the 
strict sense of the word, soluble in water, such as calcareous 
spar, gypsum, and sulphate of barytes. This too great nicety, 
for so it may be called in regard to the purposes of natural his- 
tory, takes its origin in a want of discrimination between the 
purpose and the wants of this science and those of the exact and 
abstract sciences, siich as natural philosophy and chemistry. In 
these last mentioned sciences, the object is to find and ascertain 
positive and absolute truths, while in natural history, as far at 
least as relates to classification, it is to find differential or rela- 
tive qualities^ and in that case a minute and mathematical pre- 
cision is not required for comparative characters, when the limits 
into which the allegation of such characters is to be understood 
has been clearly defined. Thus, when we say that, by solubility 
in water, is meant that property of a mineral by which it is sen- 
sibly dissolved by a small quantity of water, (less than twenty 
times the weight of the mineral), we obtain a sufficiently accurate 
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character to distinguish the salts from other minerals^ which re- 
<}uire for their solution a much greater quantity of water. 

For the same reason, although it is well known that metals, 
when divided into extremely thin laminie, transmit light, yet^ a$ 
they never occur in nature in such a state as to exhibit this pro* 
perty, to which they can be brought only by Artificial and diffi- 
cult contrivances ; and, as their smaller natural fragments ^ihh 
bit on the contrary complete opacity when compared with frag* 
ments of equal size of other minerals, we may term them opaque 
without being taxed with inaccuracy. 

In like manner, when we have previously mentioned the kind 
of fire, blowpipe, and gas employed to e£Pect the combustion, 
and when the size of the fragment of mineral tried has been ap- 
proximately indicated, we may use the character of fusibility of 
tnfusibility as perfectly correct, notwithstanding that, in circum- 
stances different from those mentioned, the case would have 
proved diflerent. 

Sect. IJ. — Op th« rblativb valub or importancb of 

CHABAdTBBS. 

§ 29. The subject we are about to bring under consideration 
presupposes in the reader an acquaintance with what is meant 
in natural history by the expressions artificial methods or sys^ 
terns, and by the natural method of classification. Should he be 
unacquainted with the views on this subject, we would refer him 
to Cuvier's Regne Animai, but more especially to the deep and 
elaborate disquisition on this subject contained in De CandoUe^s 
masterly work, the Tlieorie Elementaire de la Botani^, 

It will be sufficient for our present purpose, to remind the 
reader that an artificial method^ not having it in view to ass^- 
ble the beings which it considers, according to their more imi' 
portant and more numerous analogies, does not make use of the 
whole of the properties or organs as characters, and does not 
attend to the natural subordination of those characters : that 
a system is founded on the consideration of a single set of or- 
gans or of characters, so that it is always entirely artificial, being 
generally constructed in order to facilitate the discovery of the 
name of the being. The statural method is founded on a tho- 
rough knowledge of the being in all its real and effective rela- 
tions to the other beings. It arranges all the individuals toge- 
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ther in such a manner, that those, aecording to the definition of 
De Candolle, which are the nearest in the order of nature should 
be also the nearest in books. Hence it follows, that while, ill 
an artificial method or sjstenj, the naturalist is at liberty to use 
and arrange his characters, as he thinks best suited to his puiw 
pose ; in the natural method, for there is in fact but one such, he 
is obliged to study the natural analo^es, to discriminate the re- 
lative importance of the various characters, and to adapt his 
plan to the plan of Nature harself. He has not to invent a daft- 
sification, but to find that which really exists. 

§ 80. As the natural method rests upon the subordination or 
relative importance of chutu;ters, we must now endeavour to ex* 
plain how a knowledge of this subject is to be attained. But it 
is necessary previously to point out, in a few words, the various 
mistaken opinions which have been at different times adopted in 
mineralogy, as to what was to be understood by the importance 
of a character, of a property, or of a set of properties. 

§ 81. In minerals, according to all the ancient mineralogists, 
and also their successors, the most useful and precious of the 
constituent parts were considered as the most important : hence 
those lead and copper ores containing a minute proportion of 
gold or of silver, were classed in the genera Gold and Silver ; 
hence the assigning a greater importance to the element forming 
the base in a chemical combination, because it is in general the 
most useful in the arts ; hence, in fact, the greater importance 
given to the abstract idea of substance, than to the physical and 
external properties of minerals. 

§ 8@. At a later period, and when it was first attempted to 
introduce into the study of mineralogy something of that philo* 
sophical reasoning that had been found so advantageous in the 
other branches oi natural history^ the first step was to fix what was 
to be understood by the term Species^ which gave rise to the ever- 
lasting controversy between the adherents of the chemical and 
those of the physical characters. The determination of mineral 
species was the field of battle of the two contending parties. And 
it is curious to observe, that what was ipeant by a cUmfication 
of minerals founded on chemical composition, or on crystallo- 
graphy, or on external characters, was not meant of the whole 
of the system or method, as it would have been the case in 
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zoology or in botany ; for so predominating was the idea that 
abstract substances were the real subjects of the classification, 
that all the upper divisions were entirely chemical, but this dis- 
tinction applied merely to the very subordinate notion of what 
was to be considered as characterizing the species in general. 

Now, it is well known, that, in a classification founded 
upon the natural method, although it is certainly essential to 
have the notion of the species well defined, it is nevertheless 
true that the specific characters are among the less important ; 
the most valuable being the characters by which the higher di- 
visions are designated. How could, then, a justly celebrated 
French mineralogist assert, when speaking of common rock-salt, 
that the circumstance of its being composed of muriatic acid and 
soda, was a far more important character than its being soluble 
in water P Such a notion can be attributed only to these two 
circumstances, — ^namely, that with this mineralogist, as indeed 
with all mineralogists up to the present time, the abstract idea 
of the substance was in a manner every thing, while the other 
properties were considered so entirely subordinate to this idea, 
that the mere notion and designation of the substance seemed to 
him all that was required. Secondly, that he meant only to 
characterize rock-salt as a species ; and, in fact, the notion of its 
being a muriate, was but a chemical character to distinguish, as 
a species, this substance from all the others of the chemical 
genus soda; and the character of having soda for its base, was 
nothing more than a specific character to distinguish the sub- 
stance of rock-salt from all the other muriates. 

In the eyes of a naturalist, on the contrary, solubility in wa- 
ter, connected as it is with many other characters, such as the 
action on the sense of taste, the frangibility, the low degree of 
hardness and of lustre, &c., is the connecting link of a whole 
order of beings, and hence must stand high in the scale of im- 
portance. 

§ 33. We shall not stop here to prove, that the importance 
attached to a class of properties for its being the first to furnish 
the means of distinguishing minerals hitherto confounded, or 
of uniting others which had been erroneously separated, is too 
puerile to be here discussed. The fact that crystallography 
was the first to unite hornblende, tremolite, and actinolite, for- 
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merly separated from each other not only by the chemist, but 
also by their external characters, brought forward as a proof of 
the greater importance of crystallographical characters over the 
chemical and external ones, as well as the union of the telesie and 
the sapphire, so much boasted of by the chemist in the disputes 
about precedency, are matters of no consequence whatever in the 
opinion of the naturalist, although they may have some small de* 
gree of interest as connected with the history of the science itself. 
§ 34. There still remains to be noticed another error into 
which mineralogists have been often inclined to fall, — it is that of 
giving to a character or property a degree of importance propor- 
tioned to the difficulty experienced, to the labour bestowed, and 
the ingenuity displayed by the observer or experimenter in dis- 
covering that property. A false analogy between circumstances 
apparently alike, but really quite dissimilar, seems to have given 
rise to such a mistaken idea. In the study of the animal king- 
dom, it is generally found that the most important organs are 
not those which appear at the surface, but those which are con- 
cealed in the deep recesses of the interior of the animal. But it 
is not because such organs as the heart and the brain, for in- 
stance, are more difficult to study, and require the knowledge, 
the labour, and the perseverance, of a skilful anatomist to be 
examined and described, — ^it is not because latent and of diffi.^ 
cult access that they are reckoned more important than the su- 
perficial organs, which are easily perceived ; but it is as being 
indispensably necessary to the very life of the animal, as being 
essential to the most important organic functions, while the ex- 
ternal organs appear to be mere accessary dependencies, which 
may even be sometimes suppressed, without the life of the ani. 
mal being endangered. Now, if because the constituent ele- 
ments of minerals, equally latent, equally difficult of access, 
some of which existing only in very minute proportions, re- 
quiring to be brought to light the most persevering and 
laborious efforts of a skilful chemist, were supposed more im- 
portant than external properties easily ascertained, it is clear 
that the analogy would be overstrained. It would be true if it 
was demonstrated that those elements are more necessary to 
the existence of the being itself than the more external pro. 
perties. 
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§ 95. In what, then, does the relative value or importance of 
eharacten coneist ? The idea of the relative importance of charac- 
ters is a complex one ; it is a compound of the conBideratioD of 
the dependence existing from more particular properties to more 
genend ones, and at the same time it takes into account the r^ 
lative number of less important characters subordinate, as well 
t» the relative number of species, genera, families to which the 
property to be evaluated is common as a character ; in sudi a 
way that a character will be reckoned the more important as it 
is the more general, as it has under it a greater number of 
subordinate characters, and also as it is the common tie of a 
greater number of species, genera, and families. In comparing 
diffetient characters as to their relative importance, it must be 
understood that the characters compared must belong to the 
same nature of properties, so that properties relating to the 
crystalline form should not be compared to chemical properties, 
and vice versa. 

Thus in relation to the form of crystals, the shape and size of 
the faces in a secondary crystal are Characters of vefy little im- 
portance, when compared to their number, their positicm in re- 
gard to the axis, and th^r mutual incidences ; even these exter- 
nal limitations of secondary crystals are of smaller value than 
the determination of the fundamental for'm as given by the 
eleavilge ; lastly^ the consideration of the system to which the 
fundamental form belongs, is of a much higher degree of im- 
portance than the spedfication of the fundamental form itself. 
Under such a point of view, the arrangement of the crystallo- 
graphical diaracters, according to their relative value, will be as 
follows, beginning with the most important : 1*^, the system of 
the fundamental form, and accordingly the optical properties as 
to refracted and polarized light ; 2d, the particular fundamen- 
tal or primitive form, and with it the cleavage, and other coo- 
^derations, by means of which this formJs ascertuned; 8d^ 
the derived or secondary form ; 4tt, and lastly, the accidental 
variations in shape and size to which the limiting fdnnes of se- 
<x)ndary crystals are often liable. 

It is easy to see that, by Analogous means, similar dtstinctidos 
may be introduced into the other sets or series of properties, 
either chemical or physical. 

Digitized by VjOOQ IC 



as a Branch of Natural Hisiory^ ^c, S81 

§ 86. But there, is another way of judging of the importaboe 
of characters, which, although rather of an empirical aature in 
the present state of the science, is nevertheless very useful, as 
throwing a new and essential light on the subject Though the 
nature and the cause of the connection existing between the 
diemical oompontion and the physical properties of minerals is 
quite unknown, experience has often taught us that such a con* 
nection really exists. Nothing shows mdre clearly this fact, 
than observing the same minerals assembled close to one another, 
in two methods so entirely dissimilar as to their principles, as 
that of Mohs, and the last arrangement of mineral substances ac- 
cording to their electro-negative elements of Berzelius. The very 
same minerals which in Mohs^s system, founded entirely on 
physical chanlcters, to the complete exclusion of ohetnical o<nn* 
position and chemical properties, are assembled in the orders 
Erze (ores), Metatte (metals), Kiese (pyrites), CHanze (glances 
or galenas) ; are also found joined together in the simple 
itaetals, and in the families Sulphur and Oxygen of Berzelius^s 
arrangement, fbunded solely on chemical compo^tion. Now, 
in such a case, the physical characters common to all the mem- 
bers of such chemical groups, will be more important than the 
more particular or individual ones ; and at the same time, the 
cheinical element common to the codiposition of the members of 
each of these groups will be considered more ittiportant, and the 
chemical or mineralo^cal charactel*, by which the presence of 
this element is denoted, of greater value, than the elements 
which heioDg only to one or to a feW of the members of the 
same groups. It is by means of such considerations that the 
gret&ter importance of the electifo-negative element in the com^ 
faination over the electh>-positive will be established ; and in this 
way the chemical characters which indicate the presence of th6 
el(^ctto-negative element, as well as the physical ones, such. as 
nature and degree of lustre, of translucidity, of hardness, which 
appear to hold some conncctioti with that element, will be 
reckoned more valciable than the specific gravity, the (^our^ 
and in some cases the variety of crystalline fotm^ which teem 
tAhet more connected with the ba^ or eliectro-positive (ele- 
ment of the substance. These instances will be sc^cient for 
our present purpose, which is not to dwell on details, but 
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only to point out the more general leading principles of our 
inqoiries. 

Sect. III. — Peinciples of classification. 

§ 37. Mohs is one of the first mineralogists who has treated 
mineralogy as a branch of Natural History. If by setting 
aside some of the most important considerations and characters, 
the chemical ones, he has been prevented from attaining the 
natural method, it is to be observed, that he at least made an 
attempt to obtmn this object ; and what is worthy of remark, 
he proceeded in his classification according to the method of ge- 
neral comparison, introduced into botany by Adanson, as the first 
step towards a natural and philosophical arrangement of plants. 
lie, in imitation of Adanson, first formed as many series or ar- 
tificial systems as he had characters, and then disposed in the 
some orders those minerals which he had found to come near 
each other in the greater number of those series or systems. 

But here the vices which have been pointed out by De Cao- 
dolle, in what he has called the method of general comparison, 
were fully exemplified, and though Mohs has in some cases, as 
we have mentioned before, hinted at some very natural orders 
or families, the greatest part of his diviaons shows his want of* 
acquaintance with the notion of the subordination of characters ; 
and by the omission of the chemical properties, his system 
has become more than any other liable to the strong objections 
urged by De Candolle agmnst all the methods of general com- 
parison, viz. that of never embracing all the characters and all 
the. points of view under which those characters may be consi- 
dered,~ and that of attributing to all the characters thesame 
degree of importance, and to all the points of view the same 
degree of interest. ^ 

§ 38. We are now to point out in a very summary way the 
chief principles, which have guided us in our attempt to in- 
troduce into mineralogy a method resting on the subordination 
of characters. We shall not at present insist on what is but an 
application of the rules laid down in the preceding section, as 
the following sketch of the first divisions of the classification 
will afford practical examples of what would be here mentioned 
theoretically. But it is necessary to bring under the notice of 

3 
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the mineralogist a most important oonsidcration, which has been 
our chief guide in the formation of the divisions and subdiyi- 
sions, from the first or more general, down to the lowest or 
most particular. 

§ 39. There are two great and distinct points of view in 
which minerals may be considered, or .in other words, there 
exist two distinct systems of mineraiogical characters, the che- 
mical and the physical, in each of which systems there are more 
or less important characters. Now, a certain number of mineral 
individuals possessing at the same time the same important phy« 
sical characters and the same important chemical properties or 
analogies, may be said to be very closely and naturally allied to- 
gether. If these important chemical and physical characters 
which are common to such minerals are found at the same 
time to be distinctive characters, and to belong only to those very 
same individuals, and not to others, then the groups comprising 
all those minerals will be found to be very natural groups ; and 
as our purpose is to establish as many as we possibly can of 
these natural groups, we will in all cases make a strict rule never 
to assemble in the same group, whether large or small, minerals 
which shall not have in common the same important physical 
and chemical characters. 

§ 40. But as it happens, though happily in a small number 
of cases, that minerals distinguished from all the others by their 
physical characters, may be found to exhibit no chemical differ- 
ence from those belonging to some other group, and vice versa^ 
as for instance arragonite, which differs so much in its crystalline 
system as well as in hardness, and in the effect of the blowpipe, 
from calcareous spar, though a real chemical difference has not 
yet been satisfactorily found between those two minerals ; and 
as the same thing takes place in regard to a much more import- 
ant group, namely, the metallic sulphurets of zinc, mercury, 
arsenic, and of antimony and silver (red silver ore), comprised 
in the order Blende of Mohs, so different in their translucidity 
and their semivitreous semimetallic appearance, from all the 
other opaque and true metallic sulphurets, it is necessary to 
point out what is to be done in such cases. 

Undoubtedly, such minerals ought first to be separated from 
those which exhibit a difference with regard to one or other of 
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two principal systems of characters; for as we have just aeeil, 
we wte not allowed to assemble id the same division, minerals 
differing in their chief characters. In this way separate groups 
will be formed of such anomalous individuals, spedee, genera^ 
orders, kc* 

§ 41. But now comes the que8tion,^-«When we are caUcsd 
upon to dispose of these anomalous groups in the classification^ 
and to join them in superior divisions with some other groups, 
shall we associate them with those resembling them by theer 
jdiysical or by their chemical properties ? Now such a queatioo 
oannot be answered a priori^ for, as we have seen before, the 
diOniBal properties and oompoaition*, as. well as the pbysicad 
characters, are both essential to the existence of a mineral indi^ 
vidual, and in this respect none has a right of pre-eminenoe 
over the other. 

It is then necessary to examine these two distinct systems 
of properties, and to see whether they possess the same degree 
of accuracy, of certainty, and of independence, of every eonn^ 
deraticm foreign to themselves, and to give in doubtful cases the 
pro-eminence to the most certain, and the most independent eoni 
siderations. Now in this respect, we do not hesitate to say that 
the physical characters must be preferred. 

In these characters there exists an evidence so simple, so im- 
mediate, so palpable, that their manifestation becomes obTious 
to all those who consider them in the manner pointed out by 
the first observers; and hence it happens, that although now 
an unprecedented degree of accuracy has been given to the 
physical and external characters, it is nevertheless to be observe 
ed that the descriptions and observations of more ancient niin&- 
ralo^sts as Werner and Haiiy, deficient a& they are in that rai- 
dute accuracy now required, continue still to be true as far as 
they go, so that Werner's descriptions, as given by his disciples, 
Jameson, Brochant, Sz;c. may still be applied to the minerals for 
which they w^-e intended. They have been extended, impro- 
ved, and rendered more accurate, but they have nev^ been 
proved to be false and consequently useless. 

The case is different with the notions entertmn^d in regard to 
the chemical composition of minerals, for the progress of know- 
ledge on this subject has shown not only that the ideas of more 
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ancient chemists but also their amdyses, are so deficieiit in ai>- 
curacy as to haye rendered them now quite useless ; and this 
obserTation is not limited to chemists of the last century ; the 
analysis given of the WavdUe^ of the Uramte^ &c* under the 
sanction of very celebrated names, shows that an appeal can al^^ 
ways be made to a more enlightened chemistry from the first 
dedsions of a less advanced chemistry. In such a case it is 
quite natural that, when we see the minerals differing from 
each other in important physical characters, while chemistry 
cannot at the moment show any material difference in tbeb 
eompositioii, We should, guided by strong analogie&iind pooba* 
failities, still wait for the last decision of a bett^ informed che* 
mistry *. 

§ 4S. Besides their greater certainty, the phyocal properties 
or characters derive from their total independence of any ante* 
rior or auxiliary chemical notion, a great advantage over the 
ccmsideraticHis belcmging to chemioal composition or prc^rties. 
It is known that a mineral can be perfectly characterised witlv> 
out any reference whatever to its composition, and Mohs's whole 
classification would be a proof, if wanted, of this assertion. Now, 
chemistry is far from being able to boast of such an independ- 
ence of physical considerations. In the first place, the very 
idea of a chemical essay, either by the blowpipe ox by any other 
method, or of an analysis, implies, as a matter of course, that 
the dmall portion of a physically hmnogetieous body, submitted 
as pars pro toto to the essay or the analysis, is a true represenr- 
tation of the whole ; and such a notion is a strong though tacit 
acknowledgment of the dependence which binds the chemical 
researches to the consideration of physical properties, fpr it 

* l^hat such opinions have been maintained by some of the finst rate cbe> 
mlBts themselves, the foUowing quotations will prove. *' II &xit avouer qut 
si la min^ralogie tire de gnmds avantages de la dodmasie, la jNfemiere avertit 
k son tour le chimiste^ soit par la structure du mineral, soit par quelque autre 
phenom^ne exclusif, quil y a dans ce corps quelque chose de nouveau k d^ 
couvrir; et c'est ce qui est arriv^ plusieurs fois entre ces deux sciences."—-. 
{Vmiqueim^ Jour, des Mine*, No. li* p. 192.) *♦ Les cartwt^rw des corps d^ 
pendent entierement de leur composition int^rieure, de mani^re qu'une dif- 
ftrence dans la composition en entraine toujours une dans les caract^res.'*—- 
{JBerzeliuSy Nouveau Systeme de Min^ralogie, p. 6, et corrigenda^ p- 311. 
Hence, the inverse must of course be equally true, that a difference in the 
characters must be attended by a difference in composition. 

Digitized by VjOOQ IC 



236 Professor Nccker on Mineralogy considered 

is only by these last properties that the identity of matter be- 
tween the portion of a mineral submitted to analysis, and the 
remaining parts of the specimen, as well as all oth^r minerals of 
the same description, can be established. Were it not so, as the 
part analysed has been entirely dissipated and destroyed, we 
could know the chemical compositions only of bodies which have 
ceased to exist, without being able to draw from such a know- 
ledge any inference as to the composition of still existing bodies. 
Moreover, chemistry cannot proceed in its own especial pur- 
pose, without employing physical considerations, such as colour, 
hardness, crystalline forms, Sz;c. to characterize the productions 
of its decompositions and recompositions, the precipitates, the 
solutions; and it is, by-the-by, a singular contrast to see chemists 
holding so lighdy the physical properties which are distinguishing 
characters of natural bodies, while they ^ve them a great weight 
when they are to characterize their own artificial productions. 

§ 48. From the whole of the above mentioned considerations 
we conclude, that in those cases where the physical and chemical 
properties are found at variance in the same group of mineral in- 
dividuals, the preference shall be given to the physical characters, 
until chemistry shall h^ve clearly pointed out the cause of this 
difference; but, at the same time, it must be clearly under- 
stood, that such groups only in which all the members agree to- 
gether, and at the same time are distinguished from all other 
groups by the same physical as well as chemical characters, are 
to be considered as strictly natural divisions. 

§ 44. Let us now trace the plan of the divisions of the classi- 
fication from the lowest to the highest, and, in so doing,, let us 
not forget that we are to submit to our method only individuals 
in their perfect state, isolated and not aggregated one with ano- 
ther, that is> simple crystals supposed complete, perfect, pure, 
and possessing all their qualities or properties. By this mode of 
procedure we get rid of the greatest of the difficulties which 
has always beset those who, classing abstract substances, what- 
ever external shape they might assume, were obliged to find a 
character common not only to all the perfect crystals composed 
of the same species of substance, but also to the mutilated, 
avorted, deformed, and rolled ; to those acicular, radiated, fi- 
brous, and granular masses, which are nothing else, in fact, but 
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groups of more or less imperfect crystals of a similar sub- 
stance ; or to those amorphous and compact uncrystallized 
masses, which, on reasonable induction from analogies, and of- 
ten from observed facts, may also be considered as groups not 
only of microscopic, but rather, if we may say so, of molecular 
crystals, invisible to the eye even armed with the most powerful 
instruments, such amorphous masses being often formed of a 
pure homogenous substance, or of individuals of the same che- 
mical nature (amorphous quartz, chalcedony, limestone, gold, 
platina, &c.), or being often formed of an intimate mixture of 
two different substances, or of two sorts of individuals, each of a 
diiferent chemical nature (agates, jaspers, coloured marbles, &c.) 

Now, in zoology or botany, no one has ever thought of ad- 
mitting into the classification which comprehends only individuals 
in their most perfect states, all the mutilated, imperfect, and 
diseased animals or plants which may occur in nature, still less to 
give a place to herds of animals, with the animals which compose 
them, to forests of trees, either of one or of various species, to 
heaps of decayed wood, with the difiFerent species of trees which 
botany has to describe. Such, however, is what has always been 
done in mineralogy. 

But here comes the objection, — if we admit in the classification 
nothing but single and perfect crystals, we shall leave out of the 
domain of mineralogy, a very great part of what has always been 
thought to belong to it. Were it so, we maintain that there is 
now a sufficient quantity of known crystals, differing from each 
other in shape or substance, to render their consideration and 
arrangement worthy of the attention of the natural historian. 
But it will be shewn hereafter, that by a suitable employment 
of appendices to the classes, families, genera, &c. for minerals 
differing from the other ones, but not yet found in perfect crys- 
tals, and, by mentioning historically after the description of 
^ach genus or of each species, the most ordinary modes in 
which individuals, small or large, microscopic or molecular per- 
fect or mutilated, are assembled together in groups, we shall 
have in fact enumerated the same bodies which all other works 
on mineralogy describe ; but only in giving them their proper 
place, in distinguishing what is to be distinguished, and in pre- 
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serving unsullied by heterogeneoqs mixture, a method which 
must confine itself to simple, pure, complete, and perfect indivi^ 
dual beings. 

§ 45. We now begin our account of the divisions of the clas- 
sification, by ascertaining accurately the nature of the more im- 
portant among the lowest of these divisions, that is the species. 
We have already noticed that this problem has been always a 
field of contention among mineralogists. Tacitly agreeing, as it 
appears upon one point, that the abstract ic|eas of substance ot 
chemical composition, were to be the subjects they had to arrange 
on their classification, they seem also to have agreed that all 
bodies of the same chemical composition, or similar in their sub- 
stance, should be considered as belonging to the same species, 
and the dispute was merely about which of the chemical, the 
physical, or the external characters, were the surest, the readiest, 
CM* the most convenient means of ascertaining differences or simi- 
litudes of chemical composition in minerals. 

Under the idea that substance was the chief object of conside- 
ration, it is not to be wondered that the various forms and phy- 
sical qualities which any substance could assume, should have 
been regarded as unimportant, unessential, and, as it were, 
merely accidental attributes, and that such acddents would 
have been looked upon as mere varieties of definite species ; 
though it appears to us rather difiicult to understand how form 
could ever be considered as a variety of substance. 

§ 46. Very different will be our point of view when we are 
to class, not abstract ideas, but real and positive individuals, in 
which form as well as other physical properties are as essential 
attributes as chemical composition. Here we will find oursdves 
on the same ground with the zoologists and botanists, who com- 
pare together their various animal or vegetable individuals, and 
we will proceed in conformity with their principles. 

§ 47. Their object in collecting all the individuals in a cer- 
tain number of groups, of which the lowest are comprised in the 
highest, is to assemble together those beings which resemble 
each other nibre than they resemble those of other specie^, 
genera, order, classes. Such a definition is applied to spe- 
cies in regard to other species, to genera and orders m regard 
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to other genera and orders, but it is of too general and too Tague 
a nature not to require some more precise indications for each 
particular sort of division. 

§ 48. Accordingly we find, that those animals or plants have 
been considered as belonging to the same species, which have been 
found on comparison to be so like each other, as, to use Haiiy^s 
expressions, to be distinguished only by separate existence, or 
in which each individual may be supposed to represent the 
whole species, provided, however, due allowance is made for the 
differences arising from the sex and the age of the animal, and 
the season of the year in which it happens to be living ; so that 
individuals should be compared only with individuals of the 
same sex, of the same age, and living at the same epoch. But 
even such a definition, though much more accurate and precise 
than the preceding, would still be thought deficient in complete- 
ness and accuracy ; if the expression of a general law of nature, 
including as a consequence all that has just been alluded to, 
bad not been found to answer all the purposes of the most phi- 
losophical naturalist. This law is that of reproduction, by which 
individual beings are incessantly generated, perfectly similar to 
the parents from which they originate : so that the individuals 
belonging to the same animal or vegetable species, are supposed 
to be descended from parents similar to them, and differing from 
all others. In this case, and when a clearly and precisely ex- 
pressible law is made to comprehend all the individual beings 
which are members of the same species, the differences existing 
among them, which cannot be accounted for by any expressible 
law, and which, by their small importance, and our ignorance of 
their causes, may be looked upon as accidental, will be ranked only 
as characterizing mere varieties, either constant or accidental. 

§ 49. Now, by the very nature of the beings belonging to the 
mineral kingdoin, no such thing as reproduction exists ;n ipinci- 
rals, so that this particular' law cannot afford us any aid ; l^tit 
the more general fact of individuals being supposed to belong 
to the same species, as soon as they may be brought together 
under the expresinon of some definite law, wilt easily find its ap* 
plication as well in the unorganized as in the organized world. 
In this way crystals agreeing together, as well in chemical com- 
porition as in their form, not, however, primary or fundamental 
form, but in their actual form, be it secondary or analogous to 
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the primitive, wiH be reputed to belong to the same species^'Tje- 
eause the kw whieh indicates their composition may be cleailjr 
desagned by a chemical or mineralogical formula, and their form 
by a more or less complicated, but always precise crystallogra- 
^ical^ymbol or definition, being itself a law, or an assemblage' 
of crystaliographical laws. > ... 

§'50. In such a case, the greater or lesser extension aissumed ' 
in different crystals of the same form, by their limiting planes 
and the geometrical form of these planes being determined by 
circumstances apparently so accidental and so particular as are 
not capable of being brought under the expression of any gene- 
ral law, will be considered by us as mere varieties; diflPerences 
of colours in individuals of the same species, when they are 
produced by the presence of some ingredient in too small a 
proportion to be included in the chemical formula, will alsb 
rook as varieties. ^ '■' ' 

§ fil. Thus, according to our views, the primi^ve or imKc^ 
the ocUxhedral^ and the triform, galena or sulphuret of lead, 
will be three distinct species of crystals, while the three difltrent 
aspects which this last species, the triform^ may assume, viz. a 
cube or an octahedron with truncated edges and angles, and a 
rhomboidal dodecahedron with all its angles truncated, wilrbe ' 
only varieties of the same species, being merely accidental and 
unimportant modifications of a general form, otherwise dete^-^ 
mined by precise laws. 

likewise the regular six-sided prisms and the six-sided pyra- 
mids of corundum will be two distinct species of crystals t but 
the Mue or red colour which such crystals may exhibit, wilj bnly 
characterize a variety, for the quantity of oxide of iron, by which ' 
this colour is produced, is too small to appear in the formula ' 
Al or Al^ which denotes the chemical composition of the corun- 
dum. 

§ 52. Some objections will assuredly be made against the new 
view we have offered of the mineral species, and the chief' of 
these objections must be answered in a few words. Fitst, the 
great number of crystalline forms belonging to many of the tni-i 
neral substances; secondly, their very small relative interest br ' 
importance; thirdly, the difficulty and complication attending 
the description, and even the definition, of many of these crys- 
talline forms, will be objected against their being made the types 
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of oiir notkHi of mineral ipecies* We shall only point to 
the organized kiagdoai» to show that amilar objectioDS miglit 
eqmdly be made to the notion of aniimd or vegetaUe spedeik 
What can be more numerous than the spedes oontained in the 
genera Sj^via^ Muscicapa^ Psi^acus, FringiUay Anoij &c in 
the birds; H^lix^ ConuSy TeUina^ VenuSf &c. in the moUusoa; 
Genmiumj Ericat &c« in the plants ; and what a small degree 
of interest and importance is attached to the greatest part of the 
jspeci&; distinctions in those genera? Nerertheless, such consi* 
derations have never induced naturalists to alter the notions of 
the species. 

As for the difficulty and length of the description of seoond- 
ary forms, we would refer to the chief monographs in zoology 
and botany, and especially to Temminck^s or Bechstein'^s de- 
.scription of European birds, and ask whether it would not be 
possible, even by a verbal, description, to characterize in leas 
space the most complicated crystal, than an animal or a plant, 
not to speak of the use of such crystallqgraphical symbols as 
those of Haiiy or Mohs, which would abridge and simplify cod 
aiderably such definitions. 

Another much more plausible objection would be to point 
to the crystallographical laws thanselves, or to the simple forms 
of which, according to Haiiy, and especially to Mohs, each com- 
plicated form appears to be composed, as more proper to be a£«> 
.sumed as the mineral species. In this objection we can but see 
M confusion of abstract ideas, with po»tive beings, and a wrong 
application of a method valuable surely in abstract sdenoes, but 
quite opposite to the spirit of natural hi$tory. The method of 
.analytical abstraction followed by mathematical combination, is 
.entirely foreign to natural history, and is perhaps too simple a 
contrivance for the manifold purposes and points of views which 
this science entertains. However, it may be well for us always 
to remember, that positive and really existing beings are the only 
objects of the contemplat'ion of natural history ; and surely no^ 
body will pretend to say that, in t)^ ir^brm sulphurei tfUod^ 
the three sinpf>le forms, the cube, the octahedron, and the dode- 
.cahedron, which are supposed to be combined in this, compound 
ibrm, have, or ever had, any existence independent of th^ tri- 
form individual crystal. 
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§ 63. Having thus limited, our notions of. minerat speeies to 
crystals oi the same actual form and oompqation, and tfaatef 
Tarieties t^ modiikations purdy accidmtalj attd not^rderablelo 
any kw, we ptoceed (o the ao^n of general The genuft viU 
fee ft eoUecstioQ of speoies, hamg the same* fimdammtal or pri. 
imtive tifrm, and the same chemcal oompoaition. Such a de- 
finition^ \9kkk holds good for the greater nupber of geiient, 
must be modified in those oases in whieb, by the subsdtuAimi 
of isomorphous bases for one anotheri^ the general fonrnda re- 
mmning the same (Vide Wachmeister^s Analyses and Fonttuiss 
of Garnets)> the particular formulae are different, and at the 
eatne time the ftindamental form remaining the siune in kind ex- 
periences some variations in the angles. For such cases the par- 
-ticular formulfe, when the isomorphous bases manifest their 
presence by some mineralogical character (cdour, specific gra- 
vity, eflect of blowpipe, &c.), or only by a difierence in the 
angles of the primitive form, will give rise to as many suh-generOy 
included in a great genus characterized by the general formula 
or- the corresponding mineralogical characters, and by the gene- 
ral nature of the primary form. Thus the tremoUte^ aetincliUj 
and hornblende will be subgenera of the great gemis Amphibole ; 
and all the rhomboidal, simple and compound, carbonates of 
lime, of magnesia, of iron, of zinc, and of manganese, will be 
-subgenera of the great genus Spar. As for Arragofdte, in 
oom|dianee with the general rules before, proposed, it will consti- 
tute a genus independent of the calcareous spar, as the indivi- 
duals of that genus are very difierent in secondary and primitive 
forms, as well as in other physical characters. 

§ 54. The families will be collections of genera, having, be- 
side a common electro-negative element, some remarkable com- 
mon physical or chemical characters, varying according to the 
classes and the orders to which they belong, but which give to 
the- members of each family strikii^ features of Hkenessw The 
subdivision of orders into families dees not take place in stich 
Qvders as Ate ooroposed of genera in so snukll <a 'number, aiidsb 
Uke each other that the diaracters of the femily would be the 
same as those of the order ; but this subdiviaion may^ at 'futiirie 
times, by the increase of the genera of these orders, be made 
convenient and even necessary* 
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§ 5S. The oitlers will be formed in some classea of. genem 
Imving the same eloclio-ne^tive eleinent, whether its pmsenoe 
«(tfd parekukr nature be indicated b]f a chMmil diaraotev» and 
cspecniHy by the blowpipe, the moftt ready and siflople test for 
such elements, or when sudi tnineralogical character may not be 
fdund, by an assemblage of chantcteristtc, physical, or external 
properties. In other classes, whens a greats resemblance pre. 
Vffils among the genera, a commdn important chemical property 
and mineralogical character, will be the tie which will, bind togfr* 
ther in an order many families, having each a diflFerent electro* 
negative element 

The existence of isomorphism, though mnch less frequent bei- 
tween acids or electro-negative, than between bases or electro^ 
positive^ elements, will sometimes require the establishment of 
suborders, as well as the absence or presence of water of com** 
position in the chemical combination. The blowpipe affgrds an 
excellent character to ascertain this last feet, and the hydrated 
substances offer generally very essential distinctive characters in 
their inferidr hardness, and spedfic gravity, and in their eami&t 
frangibility, as well as in their form, from substances composed 
of the same elements, but anhydrous. 

§ 56- It remains for us to find for the highest divisions or 
classes, some great and general characters, comprehending whole 
groups of orders, which agree at the same time in their genn-al 
composition, and in some common and distinctive phyaioal pro- 
perties. We must remember that here, as well as in the other 
lower divisions, it ought to be positive characters immediately 
belon^ng to the individuals themselves, and not properties of 
one or other of their constituent parts or elements, or abstract 
notions of the nature of their chemical composition, as has been 
hitherto done. 

Now, we find that a great part of the orders are composed of 
individuals chemically formed of combustible or inflammable 
substances, either alone or combined with each other, and con- 
taining none of those substances by which combustion is sup- 
ported, such as oxygen, fluorine, and chlorine, and that by far 
the greater number of genera of this description (69 out of 77, 
or nearly '/^ths) agree together in possessing a complete metallic 
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appearance and lustre, as well iptei'nally as externally, and at 
the same time perfect opacity and oome characteristic electrical 
properties. On the other hajid^i we find that a still greater num- 
ber of lOrdi^ are composed of individuals, containing either oxy<* 
g)^p, lOr fluorioQ, or. chlorine combined with combustible sub- 
stai^pes, and that out of 207 gepera of this description, 189 c^ 
)^o^s are deprived of any true metallic appearance or lusfre, 
and possess traasparency, or at least KP9re or less translpcidity 
sad-eloetrical characters quite opposite to the othjer series of 
genera. 

In following this indication, we ought first to divide the mi-» 
neral kingdom into two great classes ; the one class composed of 
individuals which, with a true metallic appearance and complete 
opacity, contain no substance supporting combustion, »s oxygen, 
fluorine, or chlorine ; the other class of individuals, destitute 
of any metallic appearance, possessing more or less transUicidity, 
a lithdd aspect, and containing oxygen, or fluorine, or chlorine. 
These two very natural classes will comprehend S58 out of S84, 
which is the total number of known genera, or the |^th part of 
t|;ie existing genera. 

. Of the remaining 26 anomalous genera, 24 possess at the sanie 
time something of the metallic and something of ithe lithoid ap- 
pearance, combining metallic lustre and transparency, or an 
^rthy streak and powder. Some are metaUike oxides, the others 
a^ transparent bodies with some remaining metallic lustre, that 
d^not contain any elemental supporter of combustion, being con- 
^dered pure metallic sulphurets* Such a group, comprising 
only the -^jXh part of the existing genera, will, as an artificial 
dasa, be placed between the two preceding natural ones, and re- 
main there until chemistry, by further investigation, shall point 
out the cause of these anomalies. The same thing will be said of 
\\ie two remaining anomalous genera, which, although containing 
no oxyg^p, yet being completely transparent and having a true 
Ijtl^id^pearapqe^ pught to be artificially, it is true, but provi-. 
M9W%«. IWPgbli near to 4i^e cla99 of which such physiciil prp* 
peirtf^s aire the, distjpqt^ye characters. Tljey, will, be separated 
from this class and formed into a distinct class, of which Hlfiimr 
common property of being inflammable will be the distinctive 
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character. This small artificial class will foim a connecting link 
l^tween the artificial class, already mentioned, and the class of 
the Htboid-like minerals containing oxygen, &c. 

A division which will also be thought rather artificial, because 
we have yet no true chemical reason to account for the distinc- 
tion between the bodies which are possessed and those which are 
deprived of the property of solubility in water, must be'lrttt*6- 
duced in the class containing the lithoid oxides, Ktiorides, and 
chlorides, on account of the great influence which siich proJ)etty 
appears to have on many of the physical characters. Such di- 
visions or subclasses, as well as the introduction of the tw6 In- 
termediary artificial classes, are quite necessary in the present 
state of the science, but may be expected to experience great 
modifications by its future progress. 

§ 61. We can now see, according to the view we have taken 
of the distinctive characters appropriated to the different divi- 
sions of the mineral kingdom, how minerals, which are not fonnd 
in perfect crystals, may nevertheless be made to appear at their 
proper place as appendices to the classification. For, althou^ 
such minerals may be deprived of their specific characters, !f 
they are cleavable and have a crystalline structure, th^r genus 
may be characterised. Were they even deprived of crystalline 
structure, and appear in the shape of compact masses or gnwips 
of molecular individuals, the manifestation of their electro-nega- 
tive element by some chemical 6r physical chai-acteT, and their 
other characteristic properties, would afford the means of assign- 
ing to these otherwise unknown individuals the family, the order, 
or at least the class, to which they appear to belong. In like 
inanner, when the characters of such imperfect minerals do not 
agree completely with any of the genera, families, or orders al- 
ready established, they may be made the types of new genera, 
families, or orders, in the same way as in zoology or botany, a 
single insulated organ, or part of an animal or plant, tnay be 
often sufiicient to establish a new genus, order, or family. 

The new species and genera of fossil animals or plants have 
had their place assigned in the method, although not a single 
complete and perffect individual of them has erer been found. 
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SBCTION IV.-^KOMfiNGLATmnS. 

We shall be very brief on this subject ; and, as our pre^nl 
purpose is merely to establish the higher divisions of the classi- 
fication, we shall say nothing of the nomenclature to be adopted 
for varieties, species, and genera. As to these last, wbich agree 
with what are at present called the mineral species, we will not 
change the names, observing, however, that it would be highly 
desirable that each genus should be deagned by a single word; 
and, when such is the case, we shall willingly avail ourselves of 
it, in adding to it, however, the most usual synonym. 

As for the names of families, we have followed the method 
used in Zoology and Botany, — that of giving them the name of 
the genus which may be con^dered as the best type of the 
whole groupi 

For the orders and sub-orders, founded as they are, in gene> 
ral, upon the electro-negative element of the combination, or on 
an important chemical property, the name ought to recal to the 
mind the nature of this element or this property ; but its ter- 
mination iliust be different from that of its chemical name, to 
prevent our purely natural-historical nomenclature being con- 
founded with the chemical one. For instance, instead of nam- 
ing those minerals of which sulphur is the electro-negative ele- 
ment manifested by the blowpipe Sidphureia, we will call them 
Sulphurideous Crystals ; the sidphaies^ Sulphatidetms Crystals \ 
the silicates^ Silicideotis Crystals^ &c. 

In the classes or subdivisions of them, the name will indicate 
the nature of the most characteristic chemical or physical pro- 
perty, as hydro-lysimous^ soluble in water ; alysimouSy inso- 
luble ; inflammable^ burning with flame ; metaUophamms, having 
the metallic appearance ; lithophanous, with the lithoid, or stony 
appearance ; and the name of amphiphanouSy possessing at the 
same time the two sorts of appearances, will be given to the 
crystals composing the intermediate artificial class. 
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i» a Branch qf Natural Hittory, 6fc. S47 

CLASSIFICATION. 
CLASS h—METALLOPHANOUS CRYSTALS. 

i * 

ififmakni iH^0^Mr«^-:Sub0tai»oe8 caataioixig neither oj^go^, nor fluorine, nor 

chlorine.) 
Metallic appearance and lustre ; stieak always metallic Opake even in 
the purest state. Conductors of electridtjr ormnelectrics. 

Order I— NATIVE METALS. 

{Chem, JViott— Simple metale^ sometimes mechanically mixed one with the 
other.) 

Possessing the characters of the simple metals employed in the arts ; when 
pure, not susceptible of decomposition, and indicating the presence of but a 
single element. With the blo^vpipe infusible, or fusing without alteration, or 
yoJatUe without any residue. 

Family 1. — Malleable Metals. 

Capable of being flattened with the hammer, or cut by the knife into flexi- 
ble huntnse. 

<?«n0ra.—PIatina (with ferriferous platina) ; gold (with argentiferous gold*); 
silver (with auriferous silver); copper; iron. 

{Appendix. — Palladium ; lead ?). 

Family 2. — Brittle Metals. 

Falling into fragments when struck by the hammer, and torn into hard 
grains by the knife. 

Gen, — Bismuth ; antimony (with arseniferous antimony). 

(4pp^'m^— Tellurium ; arsenic). 

Append to the Orcier..— Metal liquid at the ordinary temperature. Qpiick- 
Ahrer, 

Order II.— ALLOYS. 

{Chmn, A7i<.^C<Hnbinations of simple metals with one another). 

Capable of being decomposed either by fire or by acids into two metallic 
dements, and in both cases leaving as residue a simple metal : with the blow- 
pipe in the open tube afTording no smell of sulphurous acid, and not turning. 
^Kudl wood paper plaeed in the tube white. 

Family 1. — Argyrideous. 

Ductile ; not affording with the blowpipe either smoke, smell, or subli- 
mate. 
Gen.— Electrum (EJbproth). 

Family 2. — Hydraroyrideous. 
Brittle ; with the blowpipe in the open tube and in the matras affording a 

" * Except Eleetrutn, which has chancten indlcaUng a true chemical cooibiBation ; white the 
common native gold, holding variable quantity of silver (Bousaingault and Michellotti), appears a 
mere mechanical mixture. 
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Gm^A]iia]gM<Mfie«tdifdMn»l^ ..,^,^„^.. 

Agne qf « «|}i4fa^ or <«4f ^ IHM^c«^ 

^Wfe ^'- - '^ ..:'.!...;.. . : >/i.t>i^u .*•.;> 

C^tffi.— AzBenic cobalt ( fTtrixMr jpnct ifco&i/^ Werner> ..i;.^;, ni i^iii 

(4p|WfM&r.- Axf«dM aiobel <«of$«B.iMe]^>i mMMMze^ of ijron> 

Brittle ; with the blowpipe in the open tube giving^ out whiic mibkfe, w^^i 
a pungent smelL This smoke, which coven the ^dcs of the tube, may be 
drivea fiN>te aoe part of it to another, by the applicatieii of hM^ aihil^odd not 
leave any traces. - < ' •" 

Gen. — ^Antimonial nlvler (with anenatA abret), 

{Jf§tendix.--^ntiwm]»l nigkel> ,..>„.,,, 

Family 5. — OssfiDEOUs. -^ - 

Brittle; with the blowpipe in the cpeb tdbe afibccUng neither sublimate 
nor smoke, but only a pungent smell like chlorine* . . .^ i^^ 

Of it, — ^Iridosmine(aUoy of iridium and osmium). ,.^. 

Fto]ly6« — ^TBLIiUKIDEOUS. • *' - 

Brittle ; with the blowpipe in the open tube affording much smoke, which 
adheres to the sides of the tube in the shape of a white dust, capable ofi&eing 
fused and tranafc^med, when heated, into transparent colourless drops. Tiiese 
drqpa are sometimes microscopic. ~ , 

a«k^Graphic teUurium {Sehrifterjify W.) ; y^w teBurium ( W0^ ^fictu 

(^j|W9MiMr.-*Mo(ybdan silver of Klapfotli ( Teller wtmudh J^whwih. 'f^^' 
Iwr sUTj^r ef Base (Teifurium «Mb«r) i telluret of lead, G» itoae» ^ati^^.bis. 
jaouthof EaDymk,OK^elhr9'H^^imu^0r^p(Bli^S^ . 

Appendix to ike Order Alloys. '' ' -' ■ 

Family Sblenid^us; .» .^ n. 

With the Uowpijpe sa thAr^P^n tube aiKifdii^a wdsuhUnQf^ ailtmpa^ed 
by a strong smeU of TOtteo ladJafaf* 

Seleniuret of copper; eukairit or seleniuret of copper and silver; sdeniuret 
of lead ; seleniuret of lead and cobalt ; selenhitet of lelul and copper ; seleniu- 
ret of lead and metvucy ; seleniuret of sihrer AgSe*; o(be«iSelBnxui«rbf sil. 
.rerAgB(^' Other Jeleiitonet of rilverAgSe, Fb. Se^(;8»ft^) 
of Breithaupt. Seldmureti£ mtxwsy {S&kH ^m*Mi» ^fllUm^ •' ^ 

With the blowpipe in the ofm tube giving qi^^ the.«xi)eU of su^tti^Os add, 
or tunuDg moistened Brazil woo4 papain. wHlP, iqtMncti^u the s«perior 
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IMurtofthe^tAe. 'M«flyglve'i)Uta«ii^ilittiDU««meUl)EjiiMBR» JJaataee 

' ' ';i$^hif^'9ia(l0iti Inofenkiv g^ettl^ «i«v0iv gnuMUr^ kk kiiitll.6^A<^SkdaL. 

dfic grayity from M to 4.1. External lustre generally more splendetfi «kki 
theintemaL ^ '' • ' . ' ' * ^^ ' -<^. . > 

Gm-^Iron pyrites; ivfall9l^<)i) j^xiteSi wmsoff^ pyrites (with WeiMienerMy 
yfoO^;:«fflB^tJfrrousar8eni(»diron).^ ^ - , .: . i 

GM«HtwQo)nl(4;laiW9.0idtth fulpl^uYetof col^(FF#nif«pfiaF^ widbcigli^or 
silvery white cobalt) ; magnetic iron pyrites ; tin pyrites. 

Gwi.— Copper pyrites ; grey copper ore (with arsentferous grey co^pe»i an* 
timoniferous grey copper, imd arseniferous and antimoniferous grey copper). 

. . Family 2.^ — ^Oalbkas or Gjlanojes. 

Structure more or less foliated ; fracture even, or large and flat condioidal ; 
generally soft, scratching at most calcareous spar or talc. Specific gravity 
7.5 to 4.5. Internal lustve very strong $ external generally weak. 

t MaUeable. 

Gfo.-*Silver glance. 

tt ^Wttfe. 

Gen.— Brittle silver glance ; lead glance (wiUi aigentiferou% selenifmusi 
^UMnuibiferoas lead glanoe, and WeiitguUigerx or white silver) ; Boumonite; 
black tellurium ore {Nagyager-erz^ W., or BtaiterteUury Leonhard); copper 
^anoe, or vitreous oo{q)er ore ; Tennantit ; bismuth glance (widi bismutfaife. 
ik>us-Usmuth ^ance, or BimuOi wHifur^ux^ Ha»y \ cuprilbrousr bismutlr gluice, 
and Nadekrz) ; BulpbnutBlb of nickel, or capiUary pytkM $ ^fey «n!tiibo^5f< ^^ul. 
phuret of molybdena* , <. 

AppentUs to the Familp O/lancfff.— Cupriferous grey antimony, with endeL 
lione or Boumonite of St Harey ; nickeliferous grey antimony ; Jamesonite ; 
2tnkenite ; Haidingerite (Berthier) ; Polybasite ; flexihle sttlplkwet o^sUver 
(Boumon) ; prismatoid copper glance (Mohs) ; Stembetgite. 

. , . , , . Appendix iqtke Or^cr PyjuTJ^s^ \ 

iLNkfcflligIaiL<';4Bei;Mtfiii); avsenie glanB.(BBeiil|aiipt>9^aUDy «f nlsk^and 
aBtimooj((BM0d), ersu]]^]vMtittimetiiuseAof nicfci^(Seudtt^ AiMmermr$0^ 
ntc Ajsr^oi?.iaMh»9)^inepk«l|)yriftes(MGfas)f -" 

Ofebi* IV.-^-GRAPHli'ES. 

Chenu iVot— Carburets or carbon ndxed wlifcf irdn or'eartliV %il)^Canfces. 
• • 'DWonntii^^wlfeh'^iialltfeWe 1 buwtog without ftisM or sriidk^. ''fejiectfc gra- 
\»ity nae%«60e«i*ig oa^ V»y sdft; scratcMng lifriljr ialc, or iait nfesf ^sfiim. 
Gtffk^Graphite ; glance coal (anthracite). 
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SAO. Professor Njecker^^on Mineralogy cdusideired 

CLASS II— AMPHIPHANOVS CRYSTALS. 

, Artificial divisioii, comprehending some metallic oxides and some metallic 
aulphurets ; both agreeing in important physical characters, and distinct from 
the other oxides and sulphiurets. 

Metallic or adamantine metal-like lustre ; streak and dust earthy ; many 
are translucid, and even diaphanous. 

Obmb I.— HEMATITES. 

Ckem, ^ot— MetaUic oxides, generally the minimimi of oxidation in me. 
tals, having many degrees of combination with oxygen. 

With the blowpipe in the open tube affording neither vapour, nor smell, 
nor sublimate) and not turning Brazil wood paper white. Except only one 
(the red copper ore) none can be melted or reduced, without addition," with 
the blowpipe. 

Sub. Obd. I— EARTHY METAL-LIKE HEMATITES. 
Opake in whatever state they may be. Dark coloured dust. 

Family I— Anhydrous rarthy metal-like Hrmatitrs. 

Not giving out water either by calcination or with the blowpipe in the nuu 
trass. 

G«n— Oxidulated iron, (with titaniferous, chromiferou% and zinciferous 
(FrankUnite), oxidulated iron) ; axifrangible iron^re, Mohs, {llmenUe^ Kup- 
pfer) ; Chrichtonite ; Wolfram ; Tantalite ; black oxides of manganese (Brau- 
nite of Haussman, and Pyrolurite of Hajfdinger ?) 

Appendijf.^^VrotoTsXde of uranium, or pitchi.ore ; ^black cobalt ochre ; Mob- 
site (Levy) ? 

Family 2.— Hydratbd sartby metal-like Hematites. 

With the blowpipe in the matrass giving out water, and experiencing a 
change in their appearance or colour. Possessing in vety small degree the 
metaUie lustre, but- capable of acquiring it when polished. 

Gen. — Hydrate of iron, or brown iron-ore ; hydrate of manganese, or man- 
ganite of Haidinger. 

^ppfffMiidr.— Tttrotantalite ? 

Sub. Obd. 2— VITREOUS METAL-LIKE HEMATITES. 

Tnnslncent either entirely or only on the edges, or in extremely thin la- 
«iime. Dti^reddiith, or redi^Hsh-browii, or light edamed. 

Family 1.— Infusible vitreous metal-like Hematites. 

With the blowpipe, without addition, not capable of being reduced or al- 
tered. Scratching apatite or glass. Not soluble in acids. 

Gen.— Specular iron-ore; rutile, (with chromiferous and ferriferous rutik); 
iinatase (octahedrite, Jameson) ; red oxide of zinc. 

-4;)pen<*ur.— 'Brookite. 
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as. a BrancJ^qf Nixiural Huiary^ S^c. 9S1: 

Family 2v— Fusible vxtbsous mbtal-mkb Hematites. 

Capable of being immediately fiised and reducM with the blowpipe. So- 
luble in acids. Scratching cmly calcareous spar. . : * : ' 
Gen. — Red copper-ore, or ruby copper. 

A^endix to the Order Hbmatxtes, 
Polymignit (fierzelius). ^ 

Order II.— SULFURIDEOUS OB BLENDE. (Mohs.) 

Chenu Nat. — ^Metallic sulphurets, formerly supposed, fur the most part, to 
contain metallic oxides, but now looked upon as entirely free from oxy- 
gen. 
With the blowpipe in the open tube emitting the smell of sulphurous acid, 
and changing the Brazil wood paper introduced into the tube white. Scratch- 
ing at most the sulphate of barytes, or only talc or gypsum. Capable of be- 
ing acted upon by acids. 

Gen. — Ked silver ; cinnabar ; zinc-blende ; red orpiment ; yellow orpiment. 
Appendix. — Red antimony ; manganese blende. 

CLASS III.— INFLAMMABLE CRYSTALS. 

Ohem. iVa^.-*Inilammable, not metallic elementary bodies. 

Lithoid appearance, with a strong lustre ; stiU retaining something slightly 
metallic. Burning at a greater or lesser degree of heat. Capable of acquir- 
ing electricity by friction, or idlo-electric. 

Order I.— SULPHUR. 

Burning at the flame of a candle, with a blue flame, with a smell of sul- 
phurous acid. Very soft. Scratched by calcareous spar. Bust-yellow ; co- 
lour bright yellow. Acquiring n^ative electricity. 

Gen. — Sulphur (with seleniferous sulphur of Vulcano). 

Order II.— DIAMOND. (Carbon). 

Requiring for combustion a very high degree of heat ; at the 1 4th degree 
of Wedgewood^s pyrometer dissipates in carbonic acid gas. The hardest of 
minerals, scratching all the others. Dust white; colour various, but general- 
ly light. Acquiring positive electricity. 

G«ii.— DifBQoud. 

CLASS IY.—LITHOPHANOUS CRYSTALS. 

CAem. iVa^.^Metals or metalloids, combined with some substance ^ which 
supports combustion, as oxygen, fluorine or chlorine. 

More or less transparent or translucid, at least on the edges, or in very thin 
plates • No metallic lustre. Capable of acquiring electricity by friction, or 
idio- electric. The greatest part acquire the positive electricity. 

* Even in the most opake-looUng« the dust is white or light coloured, shewing that tnuulu- 
cldity is thdr natural state. ' ' 
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S51( Professor Necker on Mineralogtf considered 

DIVISION L— ALYSIMOUS CRYSTAL& . 

Not sensiblj soluble in water; harder and less brittle than rock-salt stfid 

Order L—ALtMINlDEOUS. 

Chm^ Naii^A^nBdam, and ahiminatea .. . ' 

Inaoliibld ki add% and infuslUe befiwe ihe blowpipe witbout adaitida. 
Completely aduble in the Mh of phosj^oruB (double phosphate of soda asid 
aHunotiia) into a transparent glass, which does not become opalescent, ^d 
without any transparent skeleton. 

$09. Obd. L^-ANHYDROALUMINIDEOUS. 

liVlth the blowpipe in the matrass not giving out any water. ' ' 

Family Oems. 
Ikrateh quarts. < 

C^*-eorundum« chrysobeiyll (A«S + 2GA« Seybert); spineOe (wifh 
pleonaste and gahnite, or zinciferous spinelle). 

Sub. Oiu>. g—HYDRaALTJMINIDEOTJS. 

IVith the blowpipe in the matrass giving out water^ and becoming opake. 

Family Diasporidbs. 
Scratch only glass, some even with difficulty. Decrepitating with the blow, 
pipe. 
Oeit.--Diaspore ; hydro-aluminate of lead (plombgomme). 
^j);290fidlr.-*Gib8tte. 

Order II.— STANNIDEOUS. 

Chem. Nai — Oxides of tin. 

Insoluble in acids ; infusible by themselves before the blowpipe, but redu- 
cible with a strong reductive 0ame into white and malleable tin. 

Family Stannolites. 

Scratch glass. Specific gravity 6. Not giving water with tlie blowpiperin 
the matrass. 
Gen, — Oxide of tin, or tinstone. 

Order III.— SILICIDEOUS. 

Chenu NaL — Silica and sflicates. 

Nol oomidet^y soluble with the salt of phosphorus before the blowpipe, 
but forming a glass, which becomes opalescent by cooHng, and in ahnost all 
cases leaving a transparent skeleton of sUica. Or neither ^lubk nor k'ediici- 
ble. 

Sub. Obd. I—ANHYDRO.SILICIDEOtJS. 

Affording no water before the blowpipe in the matrass, or merely hygro- 
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as a Branch qfMaturai Hisiory^ ^c. S5$ 

metric water^ vliicli^ in eocaping, produces no change in the tranmiency of 
themiheraL .»*.... , - ...... . '- ^-v..'a 

Family 1. — Gsmhoibs. . 

Insoluble and unalterable in acids; fracture (cleavages except^) jwncil^Qi* 
dal> passing to uney^,,and sc|d^. T|ie hard^t scratcli quartz, the softer 
only felspar. Speci^c gravity 2.5 to 4.2 

Gen. — Quartz (with calcedony, ainetfa^nsty and fbTugtneoiis^qiiastz) $ s^- 
c^\ garnet (with aUnand^ie, grossuJar, cimKunonstoney aploue, &ielaiiite» 
oo^imon and mixed garnet^ ; staumtide or grenatite ; idocrase or vesuvian 
(with eger%94 loboite^ and.;cyprii}e> ; Andalusite; topaz; tourmaline (with 
rubeUite, indicollite, and schorl) ; iolite or cordierite $ emexalil (with hevyl) ; 
euclase ; peridot or chrysolite ; condrodite ; axinite. 

Appendix. — Saphirin ; fibrolite ; Somtnervillite ; Humite ; Forsterite ; hya* 
losiderite ; Sillimanite. ^ 

Family 2.*-*6ai>oi«xnites. 

Soluble into a gelatinous mass in acids ; scratching quartz ; textur«e c<ftn- 
pact orimpecfectly* Miated $ conchoidal firacture. Specific gravity 3.2 to 4.2. 

G^n.— Gadolinite; orthite. . r ^ ,. 

Family 3. — Hauyneb. 

Soluble in a gelatinous mass in acids ; scratching apatite ; scratched by 
quartz ; texture compact ; lustre between vitreous and greasy. Specific gra- 
vity 2.2 to 3.6. 

Gen.— Leucite or amphigene ; haUyne ; lazulite ; sodalite ; ^idialite.f heL 
vine; nepheline (with eUolite or FeUstem)\ mellilite; gehlenite; spheoe; 
anorthite. 

-^/jp^idiar.— Ittnerite ; Indianite ; Berzeline ? (new mineral fircantA IU<)cia, 
near Rome.— ^lA/. Umv. Jan, 1831.) 

Family 4. — ^Labbadobites. 

Soluble in a gelatinous mass in concentrated muriatic acid ; scratching apa* 
tite ; texture foliated. 
G«7i.— Jjabrador felspar. 

Family 5. — Felspabs. 
Insduble hi acids. Specific grairity 2.3 to 2.5. Sdtatching apatite ; t^. 
ture foliated ; primitive forms oblique prisms. ' 

Gen.— AlWte or cleavehmdite; felspar ; peritlln? petaSBte: '^ '" 

Appendix — ^OUgoUaa (Bfdi^haupt) ? 

Family 6. — Webnerites. 
.I7n^t^9ra)i)le in. ac|^d& Specific .gr«vjlty. 2.5 tQ. %% .Scfa^h&Vi^ «pfttUie; 
Sf^raibcji^ by felspar ;.fpi9pact es yei^ impi^ec^y folJiat^4«xfi4re^ Wilh lh# 
^q^pjlpe^a9j[^f^sihU^'Witl]t,intumes(seBC€^ frvpiitlv^ fopn« pgrxmnidaL . 
Gen.— Wemerite or scapolite ; meionite. 
Appendix, — ^Dipyre 5 ;^ijts|^li|;ev . .• . • 1 

Family 7. — Ai^lanitbs. . 
Soluble in heated muriatic acid, with a silicious or gelatinous residue. 
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ScTfttcking apatite ; generaUj foliated textlii«k Spadftt gMsifcf 3i& to 4 
With the blowpipe Risible, with or without intumescence, into glass or e niawdL 
G«n.-*Allanite ; Lievrite or Uvaite. - 

Family 8.— Amfhiboles. 

Unalterable in acids ; texture distinctly foliated, or fibro-kminaiy * ; neat 
and rhomboidal prismatic cleavages ; scratching apatite or fluorspar. XiUstre 
'vitreous, passing to the pearly and to the pseudo-metalloid lustre. For the 
most part Risible alone on the charcoal with the blowpipe. One only is unal- 
terable viz. anthophyllite. Specific gravity 2.8 to 3.6. 

Gen, — Epidote (with Zoizite, Withamite, manganesian epidote) ; amphibole 
(with tremolite, actinolite, and hornblende) ; couzeranite ; achmite ; pyroxene 
(with sahlite or malacolite, diopside, and augite) ; manganese^ar or rubin- 
'spar ; diaUage (schiller-spar, Jameson) ; hyperstene ; anthophylHte. 

Appendix, — Schiller-spar of Leonhard; Babingtonite; pyndlollte; triklasite. 
pykrosmine; asbest; Breislaldte. 

Family 9. — ^Woi.iiA8TONiTK8. 

Soluble in a gelatinous mass in muriatic add ; distinctly foliated texture ; 
scratching fluor-spar ; fusible with difficulty on the edges before the blowpipe. 
Specific gravity 2.8. 

. Gen. — ^WoUastonite or tablespar. 

Family 10. — Disthenbs. 

Unalterable in acids; texture foliated ; scratching at most fluor-spar. Before 
•£he blowpipe infusible ; becomes white with a fire superior to red heat. Spe- 
xific gravity 3.5 to 3.6. 

Gen, — ^Disthene or kyanite. 

Family 11. — Pinites. 

Unalterable in acids ; texture compact or earthy ; scratching only gypsum. 
Specific gravity 2.7. With the blowpipe'more or less easily fiised. 
. Gen, — Finite (with Gie8eckite> 

-^pjoCTtrfwr.— Crystallized serpentine. 

Family 12. — Anhydrous Phyllidians. 

More or less unalterable in acids ; texture eminently foliated, with easily 
separable and very thin kminse. Hardness difficult to ascertain, on accxNint 
of the easy cleavage ; some rubbed against glass destroy its polish ; apparent- 
ly scratch only gypsum. Specific gravity 2.7 to 3. 

Gen, — ^All the micas and talcs which do not give out Water, nor expoience 
any change in their transparency with the blowpipe. Different genera will be 
found in this fiunily in separating the individuals having a single axis of 
double refraction, or belonging to the pyramidal or to the rh<Hnb(Ndal sya. 
tern, or those having two axes, or belonging to the prismatic system. Be^ 
sides these observations, the micas will be distinguished fi-om tiie talcs by 
their being flexible and elastic, while the last are flexible without elasticity. 

Appendix, — ^RubeUan ; perlglimmer ; and pyrodmaUte ? 

• The fibro-lanUnary structuie to eTUent and common in all the oryitali of this ftmily, ahewa 
that all the legidar crystals are not simple, but compound individuals, or gxoupe fonned of «lo»- 
gated simple crystals. ^ , 
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Sub. Ow). II— HYDRO-45ILIPIDEOUJJ. 

With the blowpipe in the matrass, ^vhig water, and losing their trans- 
parency.. .... ; . : 

FAm% L-^HYD]IO-PHTXiI«ZmAll0w 

' Same characters, as those of the anhydro-phyllidians, except those which 
Indicate the water of composition. 
C^n.— All the hjdrated micas and talcs r Cronstedtite. 

Family 2.^-— Tkiphanbs. 

But feebly attacked by acids ; texture foliated ; lustre between vitreous, 
greasy, and pearly. Spec. gray. 3^ 6. Before the blowpipe fusible, with in* 
tumescence into a colourless and transparent glass. 

Gen, — Triphane or spodumen. 

Appendix* — Killenite. 

Family 3. — Zeolitines. 

Bo not form a gelatinous mass with acids ; scratch fluor-ispar ; vitreous or 
pearly lustre. Spec. grav. 2.0 to 2.9. Fusible before the blowpipe. 
Gen* — Chabasite; carpholite; harmotome, or cross-stone. 

Family 4. — Zeolites. 

Soluble in acids, for the most part in a gelatinous mass ; texture compact 
or thick fd&ted ; the hardeir scmtch apatite, the greatest part oidy fluor 
spar, some merely calcareous 'sJMr; Spec grav. 2.0 to 3.3. Vitreous or 
pearly lustre. With the blowpipe easily i^sible with or without intumes^ 
icehce. 

G^.— Gismondine ; prehnite; 'dloptase; stlieate of zinc ; datholite; anal, 
cime, or cubicite (Gmelenite ?) mesotype ; Thomsonite ; stilbite ; Heuland* 
ite ; Brewsterite ; epistilbite ; i^x^hyUite ; Laumonite. 

^/>pe7u/«d;.— Phillipsite ; Comptonite ; Edingtonite ; AUophane ? 

Appendix to the Order Silicideous, 
Chiastolite, or macle; octohedral silicate of manganese from Piedmont 
(Berzelius) ; Sapparite ; sidero-43chistolite ; Bucklandite ; glaucolite ; thul- 
lite ; Tumerite ; zurlite ; ostranite ? ligurite ; pyrorthite. 

Order IV.— BORIDEOUS. 

Chem. iVa/— Borates. 

Scratch feldspar ; easily soluble with the three fluxes • employed with the 
blowpipe, into a diaphanous glass ; with a certain proportion of soda the glass 
crystallizes ; with Turner's re^agent (a mixture of 4i parts of bisulphate of po- 
tassa with 1 part of fluate of lime), gives a pure green colour to the flame 
of th^ blowpipe. Itisohible in acids. 

Gen, — ^Borocite, ot borate of magnesia. 

* Vis.— Borate of soda or boxax ; double phoqihate of soda and amnumia, or salt of phoeplw- 
rui ; and carboiute of aoda, oi soda. 
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Obdbb v.— MOLYBDENEOUS. 

Chem, ^ot— Moiybdatefl. 

With the blowpipe eualj aoluble in the three fluxes ; with bonue into u 
ahnost colourless ^^bsss in the outer flame; in the inner flame^ into a transpA- 
zent glass when warm, and becoming dark, opake and brownish b^ cooling ; 
with the salt of phosphorus a small quantity of tiie minenl gives a green 
glass, a greater proportion a black and opake glass. Insoluble in adds when 
cold, difficultly soluble in warm muriatic acid. Scratch gypsum. 

Gen, Molybdate of lead, or yellow lead spar. 

Obdbb VI.— SCHEELIDEOUS. 

Chem. NaL — ^Tungstates. 

With the blowpipe easily soluble in ther three fluxes ; with the salt di 
phosphorus (when the particle of mineral is very small relatively to the flux) 
into a colourless glass at the outer flame, and into a fine blue glass at the inner 
flame. Completely soluble without effervescing, or leaving a yellow powder 
in warm muriatic acid. Scratch fluor spar. 

Geik—iTungstate of lime or scheelite; tungstate of lead. 

Obdbb VIL— CHROMIDEOUS. 

Chem. ^Toli^Chromates. 

With the blowpipe soluble in borax and the salt of phosphorus, into a 
glass which is green at the outer flame ; with soda on the charcoal the mass 
is absorbed, on the platina leaf melts either entirely or partially, into a glass 
which is green at the reductive, and yellow after cooling at the oxidatmg 
flame. Entirely or partly soluble^ without effervescence, in muriatic acid. 
.jgk:ratch gypsum. 

0«n.— Chromate of lead^ or red lead spar; YauqueUhite; ' 

Obdeb VIIL— FLUORIDEOUS. 

Chem. JVat— Fluates.* 

With the blowpipe melt with borax and salt of phosphorus ; these mine- 
rals, mixed with melted salt of phosphorus, and the mixture warmed at the 
extremity of an open tube, in which is introduced the flame ; a liquid is disen- 
gaged, which corrodes the tube, and turns Brazil wood paper yellow ; the 
harder scratch fluor spar, the softer only gypsum. 

Gen. — ^Fluor spar ; cryolite ; fluate of yttria ; fluate of cerium. 

Obdbb IX.— PHOSPHATIDEOUS. 

Chem. NaL — ^Pho^hates. 

With the blowpipe fusible either alone or with borax and salt of phospho- 
rus ; melted with boric acid, a fragment of iron wire introduced in the glo- 
bule, and heated at a stroi:^ fire, is melted in vitreous globules of phosphu- 
■ret of iron. Soluble in acids. Scratching fluor sp^r, or gypsum. 
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Sub. OaD. or Fam. L--ANHXI>BO-PH05PHATipEOUS. 

With the blowpipe in the matrass not giving out any water nor smell of 
garlic .' ^^ . V .' 

'flicte*---Apatib;'WagneriterKlaprorthite, or Hue feldspar of Erleglach; 
phai^hate «f l^iad^ amblygonite. 

.' Sub, Obd. or Fam. II— HyDBOnPHOSPHATiPEOUS. 

'Wtffa th^'Weiwpipe in the matrass giving water and losing their transpa- 
rency, but not emitting any smell of garHc. 

. Gen — ^Wavelite; kakoxen ; uranite; Vivianite, or phosphate of iron; 
bjdrophosphate of copper ; I4bethenite (Breithaupt). 

Sub. Obd. IIL—ARSENI-PHOSPHATIDEOUS. ., , ^ 
In the matiAss, or in the open tube, or on chaxcosly ..with the blowf^ 
giv^ig out arsenical fumes, with the smeU of garlic, . 

Geik— Arseniferous phosphate of lead ; arseniferous libethenite^ or plioft* 
phAtedf copper. i 

Obdeb X.— ARSENIDEOUS. 

Chem, Nat — Arseniates. 

With the blowpipe, meeting with bonix and flfdi of ^hosp^iorus, and disen- 
gaging a smell of garlic. ' Melted with boric aci^ the fragment of iron-wire 
introduced in the globule remain unchanged and unmelted. ^ Soluble with* 
out effervesemg in acids. Soft, scratching at most calcareous spar. 

Gtru — ^Arseniate of lime (pharmacolite) ; arseniate of lead; olivenite (pris. 
matic arseniate of copper) ; 'copper mica (rhomboidal arseniate of copper) ; 
liriooniteor linzenerz (octohedral arseniate of copper); euchrdite; arseniate 
of iron ; skoicodite ; arsemate of cobalt ; arseniate of niokeL ' 

Ordbb XL— SULPHATIDEOUS. 

Gen» NaL — Sulphates. 

Fusible with the Blowpipe in borax aild' in salt of phosphorus, giving a 
brown colour to a glass of sUica and soda, with which thej are fUaed. " 

Sub. Obd. I.-ANHYDHO-SULPHATIDEOUS. 

Kot giving out water in the matrass with the blowpipe ; insoluble in cold 
acids, or but very imperfectly soluble in heated acids. Scratch calcareous 
spar, or gypsum. 

G«n.— Baritine, or heavy spar ; celestine, or sulphate of strontites ; kars. 
tenite, or anhydro-sulphate of lime ; sulphate of lead ; glauberite, or Brong- 
niartine ? ...,-. 

^I^MTM^.— Polyhalite. 

Sub. pED. II—HYDRO-SULPHATIDEOirS. 

Giving out water in the matrass with the blowpipe^ and losing their tnns-. 

parency. Soluble in acids. Scratched by calcareous spar. - ,^ 

Gen. Gypsum. 

' ^jTptfndir:— -Alunite, or alumstone ? 

JANUARY — MAKCH 1832. S 
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Obdbb XII.— CARBONIDEOUS. 

Chem, iVot— Carbonates. 

Soluble, with efFerveacence, in acids, cold or warm ; (sometimes the mine- 
ral must be reduced to powder, and sometimes the acid must be diluted with 
water, in order that the characteristic property may manifest itself). Scratch- 
ing at most calcareous spar, generally gypsum. 

Sub. Obd. I~SULPH0 X^ABBONIDEOUS. 

With the blowpipe colouring brown a glass of silica and soda. 
O0n.»Sulphato-carbonate oi lead ; cupreous sulphato-carbonate of leaid ; 
sulphato-tricarbonate of lead* 

SirB. Obi>. II_PURE CARBONIDEOUS. 

With the blowpipe not giving out any colour to a glass of silica and soda, 
not colouring the flame when melted with salt of phosphorus and deutoxkie 
of copper. 

Gen, — Carbonate of lead ; Witherite ; Strontianite ; bary to-cakite ; Arra* 
gonite ; Great Genus Spar, (comprising, a, calcareous spar ; b, Gioberite, or 
carbonate of magnesia ; c, carbonate of iron ; d, carbonate of man^nese ; 
e, carbonate of zinc ; and the compound carbonates, such as dolomite ; Inrown 
or pearl spar; ferriferous carbonate of lime; manganesiferous carbonate of 
Ume ; sparry and earthy calamine, composed of carbonates of zinc and of 
lime;) malachite; azurite. 

Sub. Obd. III.— MURIO-CARBONIDEOUS. 

With the blowpipe melted in the salt of phosphorus, mixed with deutoxide 
of copper, giving a green colour to the flame. 

Gen, — ^Murio-carbonate of lead ; lead spar from Mendip ? or peritome Wey 
baryt? 

Order XIII.— CHLORIDEOUS. 

Chem, Nat. — Muriates, or chlorides. 

Not effervescing with acids ; with the blowpipe, in the salt of phosphcnis 
mixed with deutoxide of copper, giving to the flame a bright green ccdour ; 
soft ; scratching only talc or gypsum. 

Gtfw. — ^Muriate of sHver, muriate of copper; muriate of mercuiy. 

Order X] V.— MELLATIDEOUS. 

Chenu iSToiL—Mellates. 

With the blowpipe on charcoal becomes bhick, bums, then becomes white, 
and diminishes in size ; in the matrass gives out water and becomes opake. 
Soluble in nitric acid. Scratch gypsum. 

Gen. MeUite, or honey-stone. 

Ordsb XV OXALIDEOUS. 

Chem. ^a^-^OxaUtes. 

Bums e ore the blowpipe, leaving for residue a dark poToua maaa, which 
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is attracted by the magnet. Soluble in acids without effervescence Scratch 
talc 

Gen» Humboldtite, or oxalate of iron. 

Order XVI.— HYDRATEOUS. 

Chenu NaL — Hydrates. 

With the blowpipe in the matrass giving out water and becoming opake ; 
soluble in borax and salt of phosphorus into a transparent glass ; not soluble 
in soda; entirely soluble, without efifenrescence, in adds. Scratched by cal- 
careous spar ; slightly flexible with elasticity. 

O^ib— Hydrate of magnesia. 

DIVISION IL^HYDROLYSIMOUS CRYSTALS. 

Sensibly soluble in water, sapid, harder and not less brittle than rock-salt 
and alum ; generally light. 

Order I.— CARBONAQUEOUS. 

Chefn. JVa/.-7Carbonates. 

Effervescing with acids. 

0«n.— Natron, or carbonate of soda. 

Order II— NITRAQUEOUS. 

Cftem, Nat — Nitrates. 

Detonating on live charcoaL 

Gen.— Nitrate of lime ; nitrate of soda ; nitrate of potassa, or nitre. 

Order III.— BORAQUEOUS. 

Chem. Nat, — Borates. 

With the blowpipe fused on charcoal^ in a mixture of 4^ parts of bisulphate 
of potassa, and 1 part of fluate of lime, giving a bright green colour to the 
flame. 

Gen. — ^Borate of soda, or borax. 

Order IV.— MURIAQUEOUS. 

Chem. AViiL— Chlorides, or muriates. 

With the blowpipe, faaed in a mixture of salt of phosphorus and deutoxide 
of copper, giving a green colour to the f!ame. 

Gen.— Salmiac, or muriate of ammonia ; rock-salt or muriate of soda, or 
chloride of sodium. 

Appendix, Cotunnia ? or muriate of lead ? Monticelli and Covelli. 

Order V.— VITRIOLS. 

Chem, Nat. — Sulphates. 

With the blowpipe giving a brown colour to a glass of silica and soda. 

Gen.— Sulphate of soda ; Mascagnine, or sulphate of ammonia ; alum ; 
sulphate of potassa; Reussine ; Epsomite, or sulphate of magnesia; sulphate 
of iron ; sulphate of copper ; Gallizinite, or sulphate of zinc ; sulphate of 
cobalt; sulphate of uranium ; sulphate of manganese; sulphate of nickeL 

Digitized by VjOOQIC 



260 Professor Necker on Mineralogy considered 

Obdeb VL— ACIDACEOUS. 

Chem. NaL—Free acids. 

Difficultly soluble in water, giving a red colour, when moist, to test paper 
tinged with blue vegetable colours. 

Gen, — ^Arsenious acid ; boracic acid. 

Appendix Dwiaum, — Crystals soluble in alcohoL 

Inflammable, soft and light. 
- Gen. Sehererite (with Hatchetine ? and mountain tallow ?} 

To these will follow in our book two appendixes, one of crys- 
talline minerals, not enough known in all their characters to be 
yet included in the classification ; the other of minerals not like- 
ly ever to be found in a crystalline state, and being probably 
groups of molecular individuals, either of only one genus, and 
thus homogeneous in substance, or of more than one genus, and 
therefore being heterogeneous or mixed minerals. 

If, instead, as we have done above, giving the pre-eminence 
in doubtful cases to the physical characters over the considera- 
tion of the chemical composition, we should have given the pre- 
ference to this last consideration, the methodical arrangement 
would have assumed in its highest divisions the form which we 
are now to point out ; but then it would not have been a classi- 
fication of natural history, as the heads of classification would 
not have been positive characters belonging to individuals, but 
mere abstract notions of a chemical nature. 

DiYisioN I. Substances containing no element supfobtinq 

COMBUSTION. 

Corresponding to the Metallophanousy to some of the Ampkiphan" 
0US9 and to the Inflammable crystals. 

Sect. I. Inflammable metallic substances, 

A. Simple metals fMetaHophanoui Simple Metals)^ 12 genera normal* 

B. Compound combinations of simple metals ( Metalkphanoue AUoys)^ 24 ge- 

nera normaL Total, 36 normal genera. 

Sect. II. Inflammable metallic substances combined loiih not metallic 
inflammable elements. 

A. Sulphurets (a Metallophanous Pyrites}^ 31 genera normaL 

(b Amphiphanous StUfundeotts), 6 genera anomalous. 

B. Carburets ( MetaUophanous Graphites), 2 genera normal Total, 33 normal 

genera, 6 anomalous. 
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Sect. III. Simple inflammable, not Metallic Substances* 
flnjlammable erpttals), 2 anomalous genera. 

Division IIJ Substances containing one or biore elements 

SUPPORTING combustion. 

Correspondiiig to the LithophanouSf and to some of the Amphi' 
phanous crystak. 

Sect. I. Substances containing Oxygen, as a predominating electro- 
negative element* 

A. Oxides (in general of the lowest degree of substances capable of many de- 

grees of oxidation) of iron, tungsten, manganese, zinc, titanium, ura- 
nium, either firee or combined with one another (Amphiphafunu Hema^ 
fUe$)y 18 genera anomalous. 

B. Oxides of tin, of silidum, of aluminium, either free or combined with 

oxides of metals, or of metalloids ( Lithophanous cryskilsj, 113 normal 
genera.' 
C Acids t boric, tungstic, molybdic, phosphoric, arsenic, sulphuric, carbonic, 
nitric, either free or combined with oxides of metals and of metaUotds 
(Liffwphanotts alysimow vad. hydrolysmfAM)^ 66 normal genera. 

Sect. II. Substances containing fluorine as predominating electro 

negative element. 

Order of the Fluortdeout in the Liffiofhanoua alysimous, 4 normal genern. 

Sect. III. Substances containing Chlorine, as predominating electa c 

negative element. 

lAthopkanouSy aiynnums cMondeous. and* ) 

- , , . . f normal cenera. 

hydroiynmous munaqtieous^ 3 ° 

N. B. These last 12 genera normal as what relates to the class, are place 

differently in the Natural History classification, in regard to the other genera 

of theclaas. 



ILLUSTRATION OP THE METHOD. 

To complete the general idea which we have been endeavour- 
ing to give of our views on the subject of the classification of 
minerals, it may be proper to extract from the work already al- 
luded to, the entire description of a genus or two, in order to 
show the way in which we consider this part of the subject 
ought to be treated. 

First instance taken from the Metallophanous Malleable Sim- 
pie Metals. 
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Genus, Goppsb. 

Synommes, — Native copper, Cuivre natif (Hatty), Gediegen Kupfer (Wer- 
ner), octoedrisher kupfer (Mohs), octahedral copper (Jameson). 

Chemical Nature, — Pure copper. 

Colour • reddish yellow. Primitive form the cube ; scratch calcareous 
spar, scratched by fluor spar. Spec grav. 7*8 to 8.58. When insulated and 
rubbed acquiring positive electricity. Fusible at the 27th degree of Wedge- 
wood's pyrometer. Soluble, with a green colour in nitric acid, and with a 
blue colour in ammonia. 

First Species. — Primiiive Capper. A cube. Sign of the planes P aU square ; 
inclined to one another at 90** — ComwalL 

2. Octahedral Co;>per.— Regular octahedron. Sign of the planes r all equi- 
lateral triangles inclined to one another at 109° 28' 16'^ produced by a com- 
plete -|- modification by one plane on each solid angle of the primitive form, 
ffcm Cornwall, 

Yar. a, Trafuposed^Solid, with three re-entering angles. The half of the 
octohedron appear as if it had turned on the other half of the crystal a sixth 
part of the circumference. Its surBice consists of eight triangles and six tnu 



N. B. This may be also considered as twin crystals, or a regular mode of as- 
semblage of two individuals of this species mutually penetrating one another. 

S. Cubo-oetahedral Copper, — A cube, or an octahedron, with truncated angles. 
Sign of the planes P r. Incomplete modification by one plane on each solid 
angle of the primitive form. Incidence of r on P 125** 15' 52^'. 

Yar. a. Cube being the predomioating form. Incidence of P on P. 90°. 

Yar. 6, Octahedron beiog the predominating form. Incidence of r on r 
109* 28' 16". 

4. CubO'dodecahedral Copper, — A cube with all its edges truncated, or re- 
placed by one plane, or a rhomboidal dodecahedron having its six quadruple 
angles truncated or replaced by one plane. Sign of the planes P«. Incom- 
plete modification by one plane on all the edges of the primitive form. Inci- 
dence of « on P 153" iC 5^. 

Yar. a. Cube predominating. 

Yar. 6, Khomboidal dodecahedron predominating. Incidence of son s 120^. 

5. Triform Copper. — A cube truncated on all the edges and solid angles. 
Sign of the planes P « r. In complete modification by one plane on all the 
edges and angles of the primitive form. Incidence of P on « 153° 26^ 3^, of 
^ on r 144° 44' 8", of P on r 125* 15' 52". 

MODE OF AGGREGATION OR GROUPS OF INDIVIDUALS OF THIS GENUS. 

These occur, as those of the preceding genera, in reticulated or diverging 
branches, in delicate threads (Temerwar), in lamlme, and grains ; aim in 

' • The meCalUc lustre and streak, the property of not being decomposed, and the maJleabfllty 
tieing chanuleristic of the class, the order and the family are not repeated here. 

t In alluding to the existing idation between the planes of the secondaiy and those of tbe pri- 
nary form, we call complete, sudi modifications by which the primitive planes are entirely inter-^ 
ceptedf and ineompletei those which still leave remaining a part of the priniitive Cok»>' 
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DMinillaiy and botryoldal groups, and in clearable masses. More rarely, mo- 
lecular indmduals are assembled in compact masses. 

Second example taken from the femily Pyrites, of the order Pyrites, in the 
class Metallophanous Crystals. 

Genus* Sulphubbt of cobaiiT, os anur cobaijT-orb. 

Comprising the Glarut hchdU and Weisser speUs kobdtt of Werner ; the Cobalt 
gris and Cobalt arsenical blano arffentin of Hatty ; the Octahedral cobalt-pyritesy 
and the Hexahedral cobalt-pyrites or Silver-white cobalt of Mohs and Jameson ; 
the Schwefel kobalt or sulphuret of cobalt of Berzelius, and the Kobalt kies of 
Hausmann* 

N. B. The Grauer speiss kobalt of Werner, and the Cobalt arsenical fond of 
Hauy, belong to the fiimily Arsenideous, of the order Alloys. 

Chemical Nature, — Sulphuret of cobalt combined with sulphurets of iron 
and copper, and with arseniurets of cobalt and iron. These vaiioua combina- 
tions which change neither the colour nor the primitive form of the sulphuret 
of cobalt, but are distinguished by some peculiar characters, occasion a division 
of this genus into three 8ul]^;enerB, for each of which will be given the analy- 
ses and the mineralogical signs belonging to it. 

CHARACTEBS COMMON TO THE THREE SUBOENEBA.* 

Primitive form, the cube ; colour, tin or silver-white ; lustre, splendent and 
^[lecular. Spec. grav. 6 to 6.6. Scratch apatite, scratched by feldspar. Give 
often sparks when struck by steeL With the blowpipe, give a blue colour 
to borax. 

I. Subgenus. CoBAiT-ryiiiTES. 

Kobali kieSf Hausmann. Sckwefel kobaliy or sulphuret of cobalt, Berzelius. 

Giving no fumes nor smell of garlic with the blowpipe. 

Sulphuret of cobalt predominating, and combined with a small proportion 
of milphurets of copper and of iron. 

Berzelius's formula of the sulphuret of cobalt of Bastnses, Fe S^ + 4 Cu S 
+ 12CoS5- 

Analyses of the sulphuret of cobalt 





of RyddaAyttan, 


of Mussen, 




near Baatawes (Sweden), 


near Amberg, 




by Hisinger.f 


by Temekinck. J 


Cobalt, • 


43,20 


0,4386 


Iron, 


. . 3,63 . . 


0,0534 


Copper, 


14,40 


0,0410 


Sulphur, 


38,60 


0,4100 


Vein stone, . 


0,33 


0,0067 


Anenic, 


none 


none 


Loss, . 


0,04 


6,0000 



100,00 0,9487 

• Tjb» chancten of the llunily, the 0Eder« and the dasi, al^ 
here. 

tAfli.yTyi.iii. 316, and Ann. de Chim. t. 83, p. 3». t Ann. des Minei^ x. pp. 3. 4. 
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With Uie blowpipe in the natniss does not deerepiUte, nior dlsengajge an j 
volatile substance. In the open tube, gives sulphurous acid without any 
tnu» of arsenic^ and a white sublimate in microscopic globules, which is sul- 
phuric acid. Alone on charcoal, after roasting, melts into a grey metallic 
globule. (Berzelius.) Soluble in nitric acid, and at the same time emitting 
nitrous gB% and leaving a whitish residuum in the liquid, which is first pink- 
coloured and after brown. 

! First Spedes.— OctoAtf^ira/ CobaU^pyrUe*. Sign of the planes r. A regular 
octohedron, produced by a complete modification by one plane on each of the 
soM angles of the primitive form. Incidence of r on r 109*' 28" 16", from 
Mu$8en (Prussia), Yemekinck. 

Var. c, Cuneiform. — ^The terminal angle prolongated in an edge. From 
Musseny idem. 

2. Cubo^oetohedrai CobaUjpyriteB, — A regular octohedron with all its solid 
angles truncated by a plane. Sign of the planes P r. Same modification as 
that of the preceding species, but incomplete. Incidence of P on r 1 25° 16' &2f*. 
From Miusen, Yemekinck. 

MODE OF AOGBEOATION OF THE INDIVIDUALS OF THIS SUBGENUS.' 

In bunches with shining ciystaUine surface. From Bastrues. 
II. Subgenus, Glance-cobaxt. 

CebaU^grity Haiiy ; part of the hexahedral cobaU-pyrUes^ or aher^whUe cobalt 
of Mohs and Jameson. 

Combination of almost equal volumes of sulphuret and arseniuret of cobalt. 
Berzelius*s formula, C o S^ + C o A s'. 
Analyses of the glance-cobalt 

of Skutterud (Norway), of Tunaberg (Sweden), 

by Stromeyer. by Tessaert 

• Arsenic, . . . 43,47 • • • 49,00 

Cobalt, . . . 33,10 . . . 36,66 

Sulphur, . . 20,08 . . 6,50 

Iron, . . . 3,23 . . . 5,66 

00,88 91,82 

Yery lamellar texture, cleavages easy imd very shining, parallel to the 
planes of the cube. 

With the blowpipe in the matrass experienq^s no alteration ; in the open 
tube is with difficulty roasted ; gives out arsenious add merely with a strong 
heat> and at the same time the smell of sulphurous add. On charcoal, give 
out abundant fumes, and fiise after liaving been some time roasted. Leave 
at last a brittle white metallic globule (Berz.) 

First Species.— .Pnmiltw C^noe-^jobali. Sign.of the planes P, a cube. In- 
ddence of P on P 90° /rmn Tunaberg, 

Yar. a, Tnglyfhe.-'The planes marked with striae in three directions, per- 
pendicular to one another, /rom Tunaberg, 

% Ooiahedral Ghnce-^fobaiL^See the first spedes of the fint subgenus). 
From Tunaberg, 
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3. Dodeeahedral Glanee'eobaJt, — Sign of the planes «. A pentagonal dodeca* 
hedron, twelve pentagonal planes produced bj a complete and unsjmmetrlc 
modification * of one plane (instead of two) on aU the edges of the primary 
fiirm. Incidence of « on and e^ 126^% and llSi** from Tundberg. • 

4. Icoiohedral GUauX'Coktli.^^iffi of the planes ed,A solid with twenty tri- 
angular planes, of which, in the normal state, eight (<Q are equUateral triangles, 
and twelve (e) are isosceles triangles. Combination of two incomplete modi- 
fications, one of one plane on aU the solid angles, and the other an unsymmetric 
one of one plane (instead of two) on all the edges of the primary form, which 
is totally intercepted by such a combination of modifications. Incidence of e 
on d 140° 46' V''. 

5. Cubo-icosahedrai Gkmoe'<!obaU.^~Siga of the planes MTed, The same 
combination of modification as the preceding species, but not intercepting en- 
tirely the primitive form, and leaving the common base of each two adjacent 
isosceles triangles replaced by a plane. 

Incidence of e on P 153' 26' 6". 
done 140M6'7". 
d on M 125° 15' 52". 
rf on P 162° 15' 62",/fom Tundberg. 

III. Subgentts. Silveb*white cobalt. 

WeUser speiss kdbaU of Werner ; Cobalt artenicai bUme argetUin (Haiiy). A 
part of the hexaedrdl cobalt-pgritet and of the sUver-white cobalt of Mohs and 
Jameson. 

Mixture of glanz-cobalt with arsenical pyrites, or of sulphuret and arseni- 
uret of cobalt with sulphuret and arseniuret of iron. Berzelius*8 formula. 
Co S* + Co AS*, Fe S* + Fe AS«. 

Colour, silver-white ; texture more compact than lamellar; external lustre 
less vivid than that of the glance-cobalt. Before the blowpipe disengages 
much arsenical fumes with a strong smell of garlic, and leaves as a residue a 
brittle, white metallic globule. 

First Species.— Prtmt^« siiver^hUe CobaUs, A cube. Sign of the planes 
P. Their mutual incidence 90°. 

MODS OF AGGREGATION OF THE MOLECULAR INDIVIDUAL? OF THE 
WHOLE GENUS. 

In compact masses. 



• W0 can tmamnuMc modlflcation wbsfc Mobs caUs in thii caie tmi-tMataar, when Uie balf of 
tbe pUma which ought to exist acxoiding to the law of symmetry are suppressed. 
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Some account of ike Famine in Guzerai.^ in the years 1812 and 
1813. By Captain James Rivett Carkac, Political Resi- 
dettt at the Court of Guicawar. In a Letter to William 

Erskine, Esquire. 

M, o meet your wishes, by a description of the cakunlties which 
visited this province, I send you the few following observations. 
At the same time, I am conscious of my own inability to per- 
form this task with the interest and accuracy which it deserves, 
and indeed am firmly persuaded that no adequate representation 
can be made of the manifold miseries I have had the mortifica- 
tion to witness. When we attempt to give an idea of the effects 
of a famine, it must immediately occur, that such visitations (if 
Providence do not vary materially in their progress and conse- 
quences, and that the statements which in all ages have been 
produced by similar calamities, leave little of novelty in a ge- 
neral point of view : I shall therefore confide more in the rela- 
tion of positive facts for the gratification of your curiosity, than 
of any observations which my own feelings may occasionally 
prompt, in the course of this letter, on the hcurrid scenes created 
by the misfortunes of our fellow creatures. 

It is interesting to mark the harbinger of those calamities 
which fell upon Guzerat : — ^the superstiti(»s of the natives at- 
tributed them to -the sins of this quarter of India; while we 
cannot but lament that the danger, which, in its origin was at 
the remotest extremity, should at last have fixed its influence in 
the western division of the peninsula. It has often been re- 
marked, that the appearance of locusts is a pfognostic of other 
evils. Flights of these destructive insects first appeared from 
the eastward, in the B^gal provinces, about the beginning of 
the year 1810, and taking their course in a northerly direction, 
passed through parts of the country designated by the southern 
people Hindostan ; and, in the revolution of fifteen months, ar. 
rived at the province of Marwar, skirting the large western de- 
sert of India. In the year 1811, the annual fall of rain failed 
in Marwar ; and when every vestige of vegetation had disap- 
peared, the locusts made way into the north-west district of 
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Guzerat, named Puttun, and from thence scoured Kattiwai^; 
on cne occasion only, appearing as far south as the dty of Ba^ 
roach on the Nerbudda. Beyond this point the locusts were 
not known to extend ; and by the commaicement of the mon- 
soon of 1812, this plague vanished from the face of the country. 
The destruction committed by these insects in the western 
parts of Guzerat was deplorable. During the circuit of the 
subsidiary force at the latter end of 1811, extensive tracts were 
covered with cultivation ; and, until examined, the spectator 
would have considered die harvest as being in a most flourish, 
ing condition. The locusts, however, had devoured the grain, 
and the stalks were left as unworthy of being cleared from the 
ground. The failure of grain in Marwar, and the ruin by the 
locusts of the products of the land during the preceding year, 
drove the inhabitants of that unfortunate country into the boaom 
of Guzerat, where their condition was comparatively improved, 
though one of the causes which compelled them to seek refuge 
at a distance frcHn home^ had begun to operate also in that pro- 
vince. Miseries seaned to follow the footsteps of the Marwar 
rees, and to mingle their neighbours in their unix>ward destiny ; 
for it was in the year 1812 that Guzerat also experienced a fail- 
ure of rain, when the demands on its resources had augmented 
in a twofold degree. The enhanced price of grain, added to the 
apprehensions of the inhabitants, which impelled them to ntcre 
their individual resources in times of such danger, and the villanies 
practised by the higher classes to derive pecuniary advantage 
from the pressing wants of the pec^le, soon reduced the faalf- 
famished emigrants to the greatest privations : the endurance of 
hunger was supported, however, by the Marwaree peofie widi 
unaccountable pertinacity, which in some degree blunted the 
natural feelings of sympathy in their lot. Whether the ready 
assistance rendered to these people on their fir^t entrance into 
Guzerat, had induced them to imagine, that under no circum- 
stances the hand of charity would be withdrawn ; or whether it 
was from the innate indolence of their character, or the infatua- 
tioh which often accompanies the extremes of misfortune,*— that 
they rejected the certain means of subsistence by labour,*^! is 
notorious, that in all cases when the benevolent tendered em- 
ployment to these people,, it was uniformly declined, even with 
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the certainty of death bdng the consequence of refusal. The 
diversity between the laudable energies of the Mahratta, when 
under the influence of similar misfortunes, and the apathy of 
the Marwaree, was strikingly evinced. 

The mortality which ensued among the emigrants, who had 
sought refuge after the sufferings of a famine in their own coun- 
try, covered with disease, regardless of every consideration but 
that promoted by the calls of hunger, almost surpasses my own 
belief, though an unhappy witness of such horrid events. 

In the vicinity of every large town, you perceived suburbs 
surrounded by these creatures. Their residence was usually 
taken up on the main roads under the cover of trees ; men, wo- 
men, and children promiscuously scattered, -some furnished with 
a scanty covering, others almost reduced to a state of nudity, 
while, at the same moment, the spectator witnessed, within the 
range of his own observation, the famished looks of a fellow 
creature, aggravated by the pain of sickness ; the desponding 
cries of the multitude, mingled with the thoughtless playfulness 
of children, and the unavailing struggles of the infant to draw 
sustenance from the exhausted breasts of its parent. To con- 
summate this scene of human misery, a lifeless corpse was at 
intervals brought to notice by the bewailings of a near relative ; 
its immediate neighbourhood displaying the impatience and wild- 
ness excited in the fortunate few who had obtained a pittance of 
grain, and were devouring it with desperate satisfaction. The 
houriy recurrence of miseries had familiarized the minds of these 
poor people, as well as of people in general, to every extremity 
which nature could inflict, — in a short time, these emanations of 
individual feeling among themselves, which distinguished the 
first commencement of their sufierings, gradually abated, and 
the utmost indifference universally predominated. I shall ven_ 
ture to give you a few examples, which came under my own 
eyes, and which, in spite of the pkinful sensation which they 
excite, I bring myself to describe, from the desire of elucidating 
the depression to which a rational being can be reduced. 

During the progress of these miseries, I have seen a few Mar- 
warees sitting in a cluster, denying a little water to sustain her 
dioofnog sinrits, to a woman stretched beside them, with a dead 
infant reponng on her breast. In a few hours this woman had 
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also expired, and her dead body as well as that of the child, re- 
mained close by them, atuated as before described^ without a 
single attempt to remove them, until the government-peons had 
performed that office. I have seen a child, not quite dead» torn 
away by a pack of dogs from its mother, who was unaU^ to 
speak or move, but lay with anxious eyes directed to the object 
of its fond affection. It was pursued by its former little play- 
mates, which had shared in its extreme adversity ; but the rave- 
nous animals (who had acquired an extraordinary degree of fe- 
rocity from before having fed on human bodies) turned upon 
the innocents, and displayed their mouths and teeth discoloured 
with the remains of the child ; a rescue was attempted by our- 
selves, but the remains of life had been destroyed, and in strug- 
gling for its limbs, the dogs had actually carried off one of its 
arms. I have witnessed those animals watching the famished 
creatures, who were verging on the point of dissolution, to feast 
on their bodies ; and this spectacle was repeated every succes- 
sive day in the environs of this town. Lastly, To my know- 
ledge, those feelings and prejudices '* concentrating all their 
precious beams of sacred influence,^ those which life in ease and 
affluence would only have resigned with itself, in the extremes 
of distress, seemed to have lost their power. Distincti(»is of cast 
were preserved until the moment when the hand of adversity 
bore heavy, then the Brahmin sold his wife, his child, sister, and 
connexions, for the trifle of two or three rupees, to such as would 
rec^ve them. With these individual cases* I will leave you to 
estimate the extent of mortality ; but it is in my power to stale 
as a fact, that the number of the Marwarees who died in a single 
day at Baroda, could scarcely be counted, and the return of 
burials in twenty-four hours often exceeded 500 bodies. What 
reflections are not excited by the enumeration of such dreadful 
evils, and what gratitude has each of the living to cherish for the 
mercy shewn to him i It would be doing an act of injustice, 
however, to the natives of opulence in Guzerat to pass over their 
exertions to alleviate the surrounding distress. The charity of 
the Hindoos is proverbial; it constitutes one of the primary 
tenets of their morality, and is generally unaffectedly dispensed. 
On the occurrence of the distress and famine, large subscrip- 
tions were made, aided by a liberal sum from the native govern- 
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ment, and the objects of the institation were obtained by po- 
per regulations, devised for that purpose. I cannot say whsA 
numbers were relieved, but the monthly expense of feeding the 
poor in this town amounted to some thousands of rupees. It 
was a cruel sight to those possessed of sensibility, to witness the 
struggles when the doors were opened to apportion the victuals. 
Every sentiment of humanity appeared to have been absorbed by 
the crowds collected around ; and it was no unusual thing to be 
informed, that such and such a number had fallen a sacrifice to 
their precipitate voracity. Many also whose wants had been sup- 
jdied, continued to devour until the means intended for their re. 
lief proved in the end their destruction in a few hours. Children 
were often crushed to death, when attending for their pittance 
of food, under the feet of their own parents. The establish- 
ment of which I have been speaking was imitated in most of the 
inrincipal towns in Guzerat, and added a few months of life to a 
class of beings reserved for greater miseries ; indeed, subsequent 
events would seem to show that these people were marked for 
total annihilation, and that in their destruction the inhabitants 
<rf this country were to be deeply involved. 

I have observed, in a former part of this letter, that the M ar- 
warees had resorted to Guzerat covered by disease, the conse- 
quence of limited and unwholesome food. I shall not dwell on 
the spectacles which were furnished in this particular respect ; 
but the object of adverting to it is to mention, that this mis»*y 
was heightened by the confluent small-pox, which committed in* 
calculable ravages ; add to this, that the women, to obtain food 
on their entry into the country, had prostituted themselves, and 
contracted diseases only inferior in malignancy to the one above 
stated. 

The carelessness of the Indian in all matters which do not 
affibct his immediate interests or his religion is well known to us ; 
his conduct would hardly be supposed to be governed by ra- 
tional principles. Of his indifference to the dying we have had 
abundimce of evidence; but he is yet more callous to the dead. 
It was this kind of apathy which appeared to me to have chiefly 
occasioned the contagion experienced in 1812, and the conse^ 
quent mortality. The bodies of the Marwarees during the &. 
mine were left unheeded on the spot where life expired, and 
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th^r putridity muat doubtless have affected the atmosphere. As 
demonstrative that some influence was created by these drcum** 
stances, I beg your attention to the number of deaths, which 
will presently be specified, at Ahmedabad, where the sickness 
raged with the greatest violence, observing at the same time, that 
at Baroda the government had the precaution to bury the dead ; 
while this act, so necessary for self-preservation and common 
decency, was not performed elsewhere in the Guicawar districts 
with uniform attention. The mortality at Ahmedabad is com* 
puted at a hundred thousand persons, a number neariy equal to 
one half of its population. The demand for wood to bum the 
Hindoos, called for the destruction of the houses ; evai this was 
barely sufficient for the performance of the rites required by the 
Hindoo faith, and the half-consumed bodies on the banks of the 
Pabeirmuttee evince, at this hour, to what straits the Hindoos 
were reduced in fulfilling the last duties to their kindred. A 
description of the fury with which the contagion raged in that 
unhaj^y dty would scarcely be credible. The disease perva- 
ded every habitation, entire families fell victims to its unsparing 
hand ; and, in many instances, the dead body of one- person had 
no sooner been disposed of, than the party returned to repeat 
the same office to another. It is worthy of remark, that latterly 
the females were engaged in removing the dead and committing 
them to the pile ; the urgency must have been extreme, to have 
induced this departure from usages in rites held in sacred esti-^ 
mation. It can be no question, that a part of the mortality i^ 
attributable to the peculiar insalubrity o£ the cUmate in this pro- 
vince after the rainy season ; but as the mortality commonly ex- 
ceeded the proportions of deaths in former years in the rate of 
ten to one, — to what can such excess be ascribed, but the cause- 
I have ventured to assign ? It is a curious fact, however, that,^ 
with the exception of Ahmedabad, the Mahomedan populations 
did not suffer so severely as the Hindoos. The cause assigned 
among themselves I have heard to be the nature of their diet, and 
the support which animal food gave to the body. I am not 
qualified to form a judgment on such a subject, but the reason 
is certainly not unworthy of attention. At the same time, I 
am aware that the parallel case of mortality among the Euro- 
peans at Eairax;an be adduced against the solidity of the reason 

Digitized by VjOOQIC 



72 Same Account of the Famine in Guzeraii 4r^. 

assigned, though it is but fair to observe, that the Mahome- 
dans suffered in a greater proportion than in former years, and 
that the regiment at Kaira were new-comers, and, of course, ex* 
posed to increased dangers, from the influence of climate and 
the prevailing causes of sickness. 

; The influx of a large proportion of the population of a coun- 
try yielding an annual revenue of L. 500,000, cannot be acco- 
rately ascertained : the emigrants arrived in Guzerat in detach- 
ed bodies, and, for tlie purpose of convenience, spread them- 
selves over the face of Guzerat, from the borders of the Gulf 
of Kutch to Surat, in many instances, even flocking from ports 
on the coast to Bombay, which they were enabled to do, in con- 
sequence of native chiefs and opulent merchants granting them 
passage free of charge. It should, however, be observed, that 
the larger proportion of the people who resorted to the presi- 
dency were from the Kitiwar, which suffered, from the want of 
rain and ravages of locusts, in a much greater degree than the 
province of Guzerat. It is also out of my power, to give any 
certain account of the number of Marwarees who perished in 
the famine, I have seen, in an evening ride in the suburbs 
of this town, in which every practical means for saving them 
were benevolently exercised, not less than fifty bodies scattered 
around, which the servants of Government had not had time 
to inter. I would, therefore, from a review of all the drcum- 
stances related, be indined to estimate, that not more than one 
in a hundred of these poor creatures ever returned to their 
native country. — Memoirs of the Lit. Society of Bombenf^ vol. i. 



On Physical Geography, 

A HE following remarks of the celebrated Professor Schouw, of 
Copenhagen, are illustrative of our opinion, formerly stated, in 
regard to the present imperfect and erroneous systems of geo- 
graphy taught In our schools, and embodied in printed works. 

" I do not fear to affirm," he remarks, " that, paradoxical as 
the assertion may appear, our abridgments of geography do by 
no means describe the globe, or fulfil what ought to be expect- 
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edfrota. them, in relation to the science of which they treat. 
The blending of geography and statistics is injurious^ as it at- 
tempts to unite, things which are necessarily distinct, and sepa- 
rates things which have a necessary connection. Thus, the alpine 
rejgion, whicii certainly forms one whole, is found in the bodks 
of geography in various places, under the heads of Switzerland, 
Iftaly, France, Germany, Hungary, &c.; so .that that which 
forms a great unit cannot be seized at one view, and therefore 
the recollection of it cannot fail to be cotifused and imperfect. 
Spain and Portugal, so closely united by nature, are also sepia- 
rated ; in treating of Russia, Nova Zembla and the Crimea are 
talcen into the account ; in describing Denmark, they speak of 
Iceland, Greenland, and the Danish colonies in Asia, Africa, 
and America; and thus is produced a most singular confusion 
of countries and climates, the most diverse and opposite. ' These 
defects, in addition to that of introducing so much statistical 
flatter that has little or no relation to geography, are such as to 
prevent thie scholar'*s acquiring from them any just and faithful 
image of our globe. There are, indeed, treatises expressly c» 
physical geography; but they contain only the most general 
notions of this science,**-of seas, mountains, rivers, climates, 
Sec. ; but we do not find in them the globe divided into its na- 
tural parts, nor the examination and comparis(Hi of these di£fer- 
'fent parts. 

' "A second defect of our treatises of geography, whether po- 
litical or physical, is, that the countries are not compared with 
each other. The comparative method has produced the most 
happy fruits in zoology, geognosy, and other sciences ;— physi- 
cal geography may, in like manner, be developed by a compa- 
rison of all countries, considered under all their physical rela- 
tions.'" 

The author thinks as we do, that, in order that geography may 
fteserve the name of a science, the pupil should understand the 
relations which exist between the exterior form of the globe, the 
properties of the atmosphere, of vegetables and animals, and in 
what manner the climate is connected with the soil, how it influ- 
ences the animal and vegetable kingdoms, and how all these phy- 
sical causes modify the character of th^ human race. He has 
often been surprised that teachers should so fatigue their pupils 

JANUABY MARCH 183^. T 

Digitized by VjOOQIC 



f74 On Phjfsical Geography. 

with a fastidious enumeratioii of the political divisionB of foreign 
eountries, and with a crowd of minute details relative to statis- 
tics, while they furnish them only with a superficial notion of 
the orographic structure of Europe, of climates, and of the dis^ 
tribution of the principal vegetables and animals. 

Professor Schouw then proceeds to the comparison of the three 
great chains of mountains before mentioned, first pcnnting out 
their natural limits, in the following manner: ^ That vast 
chain,"' says he, ^< which rises in the Scandinavian peninsula 
(Sweden and Norway), does not occupy the whole of it. In 
truth, an almost continuous series of large lakes, viz. Wenner, 
Wetter, Malar, &c., but little elevated above the sea, and a plain 
interspersed with low hills, separates the southern part of Swe- 
den from the great chain. The isthmus also, situated between 
the Gulf of Bothnia, the Icy Sea and the White Sea, and unit- 
ing the peninsula to the continent, is so little elevated above the 
sea, according to De fiuch and Wahlenberg, and the mass of 
Scandinavian mountains disappears so completely at its surface, 
that there is really no connection between these mountains and 
those of Finland. This isthmus is therefore the natural limit of 
the Scandinavian chain ; on all the other sides, this chain is sur- 
rounded by the North Sea, the Icy Sea, and the Gulf of Bothnia. 

** The natural limits of the Alps it is rather more difficult to 
establish. The Apennines are so closely connected with the (so 
called) Maritime Alps, that they are justly considered as an arm 
of that chain. In like manner, towards the east, the Alps ex* 
tend to the mountains of Croatia and Dalmatia, and even to 
those of Bosnia, the eastern portion of which formerly bore the 
name of Hemus. But as in physical geography we are allowed 
to consider, when we form subdivisions, not one alone, but a 
great number of difierent relations, each of those spurs ought to 
be separated from the principal branch, on account of the differ- 
ence of climate and vegetation which characterizes them ; and^ 
even independently of these, the change of direction which is evi- 
dent at the points of junction of these branches with the Alps, the 
lowering of the ridges, and their geognostic character, would 
be sufficient to require or to admit of their separation. Thfe 
Alps and the Pyrenees can be conridered as a single chain of 
mountains, only by those who embrace the hypothesis of the 
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conaexioa of all possible chains. The Rhone la a natural^ littiit 
of the Alps toward the west. With re^ct to the Jura tbe 
queBtioD is more doubtful ; neverthetess, aa it is separated from 
the Alps, and united to other mountains, by geognostic as. well 
as by other relations, and as the region between the Alps and 
the Jura is low, I am inclined to consider it as not belonguig to 
the Alps. Still less can we admit as af^rtaimng to them the 
inferior mountains of the interior of Germany and Franca 
Thus, the natural limits of the Alps are,^-on the east, the 
plains of Hungary ; on the south, the Adriatic Sea, the Lom« 
bardo- Venetian plains (the valley of the Po), and the Mediter^ 
ranean Sea ; on the west, the Rhone ; and, on the north, Lake 
of Geneva, the Lake of Neuchatel, the Aar, the Rhine, from 
its junction with the Aar to the Lake of Constance, and the 
Danube. 

** The Pyrenees are terminated on the east by the Mediter- 
ranean ; on the west, by the Atlantic; on the north, by the low 
region (a great portion of which is almost a perfect plain), wa* 
tered by the Adour, the Garonne, the Aude, and Jeta; on 
the south by the district of the Ebro. They have some con- 
nexions, towards the south-west, with the chain which extends 
into the Spanish peninsula along the southern coast, and with 
some other mountains of that peninsula. But the reasons which 
induce us to separate the Apennines from the Alps, are equally in 
favour of a separation of these chains from that of the Pyrenees.** 

The three chains being thus defined, die author examines 
and compares them under all imaginable points of view, name- 
ly, their geographical situation, their extent, their direction 
their elevation, their acclivities, their summits, the valleys which 
they form, the rivers which iow from them, the lakes which 
-they embosom, their geognostic formation, their climate and 
temperature, the height and limit of perpetual snow, the plants 
and animals which they nourish, and the tribes of men which 
inhabit them. Each of these points constitutes the subject of 
An article replete with interesting facts ; and it will be eaiuly 
perceived that such a sketch is not susceptible of being ex- 
tracted* We shall confine ourselves to the summary wiUi which 
the author concludes this comparison. 

T 2 
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. ^ 1. The Scandinavian mountains occupy 18" of Latitude ; 
the Alps 4i% the Pyrenees V. 

<< 2. The Scandinavian mountains bdong to a region alto- 
gether maritime ; those of the Pyrenees less so» and those of the 
Alps not at all. 

^ S, The Scandinavian mountains are of greater extent than 
the Alps, and the latter have a more extenave range than the 
Pyrenees. 

<< 4. The Alps and the Pyrenees pursue a direction approach-: 
ing that of the equator ; the direction of the Scandinavian chain 
is rather that of the meridian. 

^< 5. The Alps are the loftiest; next the Pyrenees; and, 
lastly, the Scandinavian mountains. The most elevated summits 
are, in the Alps, from 14,000 to 15,000 feet (French) ; in the 
Pyrenees from 10,000 to 11,000; and, in the Scandinavian 
chain, from 7000 to 8000. The mean height of the most ele- 
vated part is, in the Alps, from 10,000 to 12,000; in the Py* 
renees, from 7000 to 8000; and in the Scandinavian chain, 
from 4000 to 5000. 

^< 6. The passes in the Pyrenees are as high as in the Alps ; 
in the Scandinavian mountains we often cross a kind of table- 
land in travelling across the chain. 

<^ 7. The inclination of the acclivities is very various in Scan* 
dinavia ; it is much less so in the Alps and Pyrenees. In these 
lattfHT chains, the southern declivity is the most rapid ; in the 
first it is the western. 

. ^^ 8. In Scandinavia the central high mountain chain is almost 
flat ; in the Alps, the ridges are not acute ; those of the Py- 
renees approach more nearly to that form. 

<^ 9. Longitudinal valleys are large and numerous in the 
Alps ; they are inconsiderable in the Pyrenean and Scandina- 
vian mountains. Transverse valleys exist on both sides of the 
Alps and Pyrenees ; they occur chiefly on the western slope of 
the Scandinavian chain. 

<< 10. The largest rivers flow down the eastern side of th^ 
Scandinavian mountains, and the smaller down the western side. 
Three large rivers descend frmn the north side of the Alps ; \x^ 
the Pyrenees, one only flows down the southern slope, and many 
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of less importance take their rise from the northern mis. In 
Scandinavia the water-shed is sometimes interrupted. 
, .** 11. Lakes of considerable extent, and in great numbers, 
are found near the southern, northern and eastern bases of Uiq 
Alps, and near the eastern bases of the Scandinavian mountains; 
there ^e none at the feet of the Pyrenees. High or elevated 
lakes are numerous in Scandinavia ; they are small and rare on 
the Alps and Pyrenees. 

^* 1^. In Scandinavia there are but few secondary mountains, 
the range being almost, entirely composed of primitive rocks* 
No thermal springs are found among them. 

^^ 13. The east ade of the Scandinavian chain enjoys a 
continental climate, and the west side a maiitime climate. On 
the south-western foot of the Alps the mean annual temperature 
is high and the winter very mild; on the southern and stiH 
more on the western foot the climate is continental; to the north 
of the Alps the difference between the temperatures of winter 
and summer goes on increasing as we advance towards the east 
The difference diminishes as we ascend. 

^^ 14. If we do not take the heights into consideration, the 
difference of the mean temperature is considerable in Scandina- 
via ; it is less in the Alps, and still less in the Pyrenees. But 
if the height be taken into account, we find that it is highest in 
the Alps, and lowest in Scandinavia. 

*^ 15. In approaching the Alps, the quantity of rain in- 
creases ; it is very great on the southern side, and very small at 
the eastern extremity. The western ade of the Scandinavian 
chain is under a pluvial sky, the eastern side enjoys a dry ell* ' 
mate. 

^* 16. The limit of snow in Scandinavia descends from 5200 
. feet to S200, in advancing from north to south. In the northern 
Alps it is at the height of 8200 feet, in the eastern Alps at 8000, 
and in the southern Alps 8600. In the northern Pyrenees 
it is at 7800, in those of the south 8600 feet. The Alps pre- 
sent the greatest quantity of snow, as well as the greatest and 
most numerous glaciers. 

<* 17. The upper regions of the three chains much resemble 
each other. The limit of trees in Scandinavia is formed by the 
-birch, and. descends in advancing from south to nwth^ from 
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8S00«^fe6t to 3M0; in the Alps it is ibrmed by the fir, axid 
is found at 6000 feet in the northern Alps, and at 0200 in 
the Boiitheimi In the Pyrenees il is also formed by the fir, 
imd exists between 6500 and 6900 feet. In Sctodinavia, the 
I'egion of birc^ is distinguished from that of fir; in the Alps 
and P3rreneeB that of fir is distinguished from that of beech and 
diestnut. 

" 18. The limit of the Cerealia, in Scandinavia (60^ to 6i' 
North Latitude) is found at SOOO ; under the latitude of W it 
descends to the sea. In the north^n Alps it is found at 34:00, 
in the southern at 4500 ; in the northern Pyrenees at 5900, 
tad in th&BdUthem at 5W0. The limit of tbe region of the 
vine i& sit '52500 feet in the southern Alps. 

** T9* The varieties presented by the animal kingdom are of 
less impoi^tance. 

*• 20. It is not possible to explain by physical causes the dif- 
ferences whi<;h characterize the races of men who inhalnt the 
diree mountainous regions thus brought into comparison.^ 



Account of a Hurricane in North America, By J. J. Aunu- 
BON, Esq. F. R. S. L. & Ed. 

Vabious portions of our country have, at different periods, 
suffered severely from the influence of violent storms aS wind, 
Bome of which have been known to traverse nearly the whole 
-extent of the United States, and to leave such deep impres^ons 
in their wake as will not easily be forgotten. Having witnessed 
one of these awful phenomena in all its grandeur, I shall attempt 
to describe it for your sake, kind reader, and for your sake only, 
the recollection of that astonishing revolution of the etherial 
element. 

I had left the village of Shawaney, situated on the banks of 
the Ohio, on my return from Henderson, which is also situated 
on the banks of the same beautiful stream. The weather was 
pleasant, and I thought not warmer than usual at that season. 
My horse was jogging quietly along, and my thoughts were, for 
once at least in the course of my life, entirely engaged in corn- 
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nrenSail speodatioin. I liad forded Highland Creek, and was 
on the ere of entering a tract of bottom4and or valley that Iqr 
between it and Canoe Creek, when, on a sudden, I remarked a 
great difference in the aspect of the heavens. A hazy thickness 
InmI overspread the country, and I for some time expected an 
eardiquftke, but my horse exhibited no propensity to stop, and 
preipare for such an occurrence. I had nearly arrived at the 
verge of the valley when I thoughtfit to stop near a brook, and 
dismounted to quench the thirst which had come upon me. 

I was leaning on my knees with my lips about to touch the 
water, when, from my proximity to the earth, I heard a distant 
murmuring sound of an extraordinary nature. I drank, how* 
ever, and as I rose on my feet, looked towards the south-west, 
where I observed a yellowish oval spot, the appearance of which 
was quite new to me. Little time was left me for oonaderation, 
as the next moment a smart breeze began to agitate the taller 
trees. It increased to an unexpected height, and already the 
smaller branches and twigs were seen falling in a slanting direc- 
tion towards the ground. Two minutes had scarcely elapsed, 
when the whole forest before me was in fearful motion. Here and 
there were one tree pressed against another, a creaking noise was 
-produced similar to that occasioned by the violent gusts which 
sometimes sweep over the country. Turning instinctively to- 
ward the direction from which the wind blew, I saw, to my 
great astonishment, that the noblest trees of the forest bent their 
lofty heads for a while, and, unable to stand against the blast, 
were falling into pieces. First the branches were broken off 
with a crackling noise, then went the upper parts of the massy 
trunks, and, in many places, whole trees of gigantic sisse were 
falling entire to the ground. So rapid was the progress of the 
storm, that, before I could think of taking measures to insure 
my safety, the hurricane was passing oppoate the place where I 
stood. Never can I forget the scene which at that moment pre- 
sented itself. The tops of the trees were seen moving in the 
strangest manner, in the central current of the tempest, which 
carried along with it a mingled mass of twigs and foliage that 
completely obscured the view. Some of the largest trees were 
seen bending and writhing under the gale; others suddenly 
snapped across; and many, after a momentary resistance, fell 

Digitized by VjOOQIC 



S8Q TAtAudvixm^s Account ^' a 

uprooted ,to the earth. The mass of branches, twigs^ fdiage, 
and dust that moved through the air, was whirled onwiprd like 
a cloud of feathers, and on passing disclosed a wide space filled 
with fallen trees, naked stumps, and heaps of shapeless nans, 
which marked the path of the tempest. This apace was about 
a fourth of a mile in breadth, and to ray imagination resembled 
the dried up bed of the Mississippi, with its thousands <^ plann- 
ers and sawyers, strewed in the sand, and inclined in various de- 
grees. The horrible noise resembled that of the. great cataracts 
of Niagara, and as it bowled along in the track of the desolating 
tempestj produced a feeling in my mind which it were impoasi* 
ble to describe. 

The principal force of the hurricane was now over, although 
millions of twigs and small branches that had been brou^t 
from a great distance were seen following the blast, as if drawn 
onwards by some mysterious power. They even floated in the 
air ibr some hours after, as if supported by the thick mass of 
dust that rose high above the ground. The sky had now a 
greenish lurid hue, and an extremely disagreeable sulphureous 
odour was diffused in the atmosphere. 1 waited in amazement, 
having sustained no material injury, until nature at length re- 
sumed her wonted aspect. For some moments I felt undeter- 
mined whether I should return to Morgantown, or attempt to 
force my way through the wrecks of the tempest. My business^ 
however, being of an urgent nature, I ventured into the path <^ 
the storm, and, after encountering innumerable difficulties, 5uc« 
ceeded in crossing it. I was obliged to lead my horse by the 
bridle, to enable him to leap over the fallen trees, whilst I 
scrambled over or under them in the best way I could, at times 
so hemmed in by the broken tops and tangled branches as almost 
to become desperate. On arriving at my house I gave an ac- 
count of what I had seen, when, to my surprise, I was told that - 
there had been very little wind in the neighbourhood ; although 
in the streets and gardens many branches and twigs had fallen 
in a manner which excited great surprise. 

Many wondrous accounts of the devastating effects of this 
hurricane were circulated in the country after its occurrence. 
Some log-houses, we were told, had been overturned, and their 
inmates destroyed. One person informed me that a wire sifter 
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had been conveyed by the gufet to a distance of inany miles; 
another bad found a cow lodged in the fork of a large half-bro. 
ken tree. But as I am disposed to relate only what I have my- 
telf seen, I shall not lead you into the region of romance, but 
shall content myself with saying that much damage was done by 
this awful visitation. The vaUey is yet a desolate place, over- 
grown with briars and bushes thickly entangled amidst the tops 
and trunks of the fallen trees, and is the resort of ravenous ani- 
mals, to which they betake themselves when pursued by man, 
or after they have committed their depredations on the farms of 
the surrounding districts. I have crossed the path of the storm 
at a distance of a hundred miles from the spot where I witness- 
ed its fury, and, again, four hundred miles fartho: off, in the 
State of Ohio. Lastly, I observed traces of its ravages on the 
summits rf the mountains connected with the Great Pine Forest 
of Pennsylvania, three hundred miles beyond the place last men- 
tioned. In all these different parts it appeared to me not to 
have exceeded a quarter of a mile in breadth. 



description cmd Explanation of a simple Rain-Gage^ caladated 
to sJu>w the depth of Rain fallen around it to the ten-thousandth 
part of an Inch. By Matthew Adam, A. M., Rector of 
the Royal Academy of. Inverness, and Associate of the So- 
ciety of Arts for Scotland. Communicated by the Author. 

X HE parts composing this Rain-Gage, are represented in the 
annexed diagram, on a scale of ^th of an inch to an inch ; viz. 
1st, A square-mouthed filler, A B laD w, to collect the rain wa- 
ter, having the length of each side A B, A C, &c., of its mouth 
equal to 10 inches, or its superficial area equal to 100 square 
inches, and about half an inch of its mouth bent up, so as to 
prevent any part of the rain entering it from being afterwards 
blown out by wind. Its throat D is closed, with exception of 
10 or 12 small holes, each about ^th of an inch in diameter, to 
permit the descent of the rain water, and to retard its escape 
by evaporation V 2d, A large bottle E F G, which admits in- 
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to its moiith a part of the tube D 
m of the filler, and is larg« enough 
to contain all the rain water wbidi 
may thus enter it in the coune ^ 
twelve hours. 8d, A cylindrical 
glass tube E L, having fts inade 
diameter about ^ or fds of an inch, 
its lower extremity, L, hermetical. 
ly closed, its upper extremity, K Ar, 
funnel-shaped, so that the rain wa- 
ter to be measured may be easily 
poured into it from the bottle; 
and one of its sides accurately gra- 
duated, from L to Kj into portions 
having the capacity of cubic inches, 
and tenths, &c., of a cubic inch. 
4th, A post DI, fixed vertically 
in a sheltered situation, and hav- 
ing, 1^^, a horizontal shelf H G 
perpendicular to it, about S or 3 
feet above ground, to support the 
bottle ; 2d, A bent iron hoop cde, fixed to post at c and e^ so 
as to hold the bottle firmly in its place when exposed to storm ; 
and, 3d, Two strong wire hold fasts, fg^ h i, screwed into the 
post at gj and i, and formed so as conveniently to hold the 
graduated glass measure KL, that it may be always ready to 
ascertain the number of cubic inches, and tenths, and hundredths 
of a cubic inch, of the r«un water which has entered the bottle, 
and consequently also the depth of rain which has fallen in the 
adjacent country in hundredth, thousandth, and ten thousandth 
parts of an inch. 

Explanation. — The superficial area of the mouth of the filler 
being 1 00 square inches, it is obvious that 1 00 cubic inches of rain 
water must pass through it into the bottle, when 1 inch deep of 
rain falls in the adjacent country ; that every cubic inch of this wa- 
ter, being the hundredth part of the whole, must indicate the hun- 
dredth part of an inch deep of rain; and that every tenth and 
hundredth part of a cubic inch of such water, measured in the 
graduated glass tube K L, must likewise indicate the thousandth 
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and' teh-tli6ufiaiidth parts of ati inch deep of rain. If the inmde 
difH&eter of the cyHndiicalgkss measure K L be only half an inch^ 
the circular area of a section of it, viz. (^) ^x .7854 = .19695, or 
nearly ^ih of a square inch, will be contained 509 times in 100 
square inches, the area of the square mouth oi the filler. And 
as the depths of square and cylindrical measures of equal ca- 
pacity are inversely as the areas of their bases, it is clear, that 
to measure 100 cubic inches of rain water, which may be t!on« 
tained in one inch deep of a square mouthed measure, whose 
side is 10 inches, there will be required a depth or length of 509 
inches of the cylindrical glass measure, whose diameter is only 
half an inch. Consequently the hundredth part of this length, 
or 5 inches and nearly ^\th of an inch of it, will be required to 
contain 1 cubic inch, or to measure the hundredth part of an 
inch deep of rain. * Half an inch of it will be required to contain 
^j^xh of a cubic inch, or to measure the thousandth part of an 
inch deep of rain ; and consequently the ^^ih part of ^ inch, <» 
g^gth of an inch of this measure, will be required to contain the 
hundredth part of a cubic inch, or to measure the ten-thousandth 
part of 1 inch deep of rain. If a similar measure, fds or ^ths 
of an inch in diameter, be graduated in the same manner, the di- 
visions, even when carried only to tenths or to twentieths of a 
cubic inch, are suffident to enable a careful observer to determine 
the depth of rain fallen around the gage to the ten-thousandth 
part of an inch. Because by inspection, he can easily judge of the 
t^th or the fifth part of the smallest division on the scale ; which 
tenth or fifth, being about ^^^^th of an inch in length, indicates 
the i^^dth part of a cubic inch, or the ten-thousandth part of 
a depth of 1 inch of rain. Here it is obvious that the metallic 
filler, and the graduated cylindrical glass measure, are the prin- 
cipal parts of this rain gage ; that its value depends on the ac» 
curacy with which these parts are constructed ; and that it may 
be very accurately made at half the expense of the common and 
patent rain gages, which show the depth of rain falling around 
them only to the hundredth part of an inch. 

The rain gage above described, has been in use since the 
18th of September 1829, and appears to Mr Adam to answer 
its purpose well. For, though the inside diameter of the larg. 
est graduated measure used is nearly f ths of an inch, the dis- 
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tftnce between the divisions marking /^th of a cuIhc indi is 
equal to about ^th of an inch, and by inspection he can easily 
observe to ^tb of this distance, or the depth of rain falling around 
the raifr gage to the ten-thousandth part of an inch. But a 
smaller measure, with larger divisions, is occasioiiaUy used igit 
minute quantities of rain. The depth of rain is therefore en- 
tered in the register in inches, and four decimals of an inch. 
The first two decimals being obtained from the cubic inches, 
and the last two from the tenths and decimals of the tenth of a 
cubic inch, on the graduated measure. Thus a quantity of rain 
measuring 17 cubic inches /^ths and yg^dths of a cubic inch 
in the graduated measure, is marked .1779 of an inch deep 
in the register: and a quantity of rain measuring only yS^dths 
of a cubic inch in the graduated measure, is marked .0002, or 
2 ten-thousandth parts of an inch in the re^ster. This latter 
portion is an extremely minute quantity of rain. But there 
are many such minute entries in the register, varying from 
1 to 12 ten-thousandth parts of an inch. And it is remarkable, 
that many of them are noted as miniature showers, or depositions 
of dew, from the air enclosed in the bottle ; these depositions 
having been observed to vary in quantity with the variations of 
sky and temperature, and to take place frequently at periods 
when the sky was clear, and always, when thus entered, at times 
when no rain fell from the external air. These entries may 
therefore, it is thought, be considered as measurements of mi- 
niature showers, or dew, deposited by the air contained in the 
bottle, under the varying temperatures and states of weather 
noted in the Register. 

In order to graduate the cylindrical glass measure E L with 
the utmost accuracy, Mr Adam constructed two cubic tin-plate 
measures A and B, the one upon a cubic inch of hard wood, and 
the other upon a similar cube made exactly equal to the y^^tb 

3 / 1 nnii — — — 

part of a cubic inch, each of its sides being = hj -jq- = VlOQ 

= 4*6415 tenths of an inch, so that, when both measures were 
carefully levelled upon a plane table ad, supported by three 
screws c, d, ^, ten fills of the latter filled the former so exactly, 
that a single drop added to, or subtracted from, the amount, 
causied the surface of the water in the cubic inch measure A to 
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be either dightly convex or concave, that ift, to be either heaped' 
or not completely full, ^t, as the eye cannot decide when a 
cubic measure is completely filled with water, and not heaped, 
Mr Adam constructed two level triers,^ ^, one for each of the 
measures, A, and B, capable of detecting a deviation from an 




^xact fill of either measure by a single drop from a fine tube, or 
by less than the thousandth part of an inch. This was efieeted 
by bringing the flat and sharp supports, A, «, and the fine points 
of the screws. At, Z, of the level trier^ for example, exactly into 
the same plane, upon a piece of plate glass, before it was placed 
on the mouth of the cubic measure A. That measure being 
placed on the table a 6, and nearly filled with water, was then 
accurately levelled by turning one or more of the screws c, d, e, of 
the table, until the distances between the fine points of the screws 
i, Z, of the level-trier^ and their reflected images, w, n, seen la 
the water, appeared to be perfectly equal when the leveUtrier was 
placed successively in different directions upon the mouth of the 
measure. The measure was then filled up by means of a small 
glass dropping tube, until the fine points of the screws Ar, Z, and 
their reflected images m, n, came exactly into contact. This was 
done with such precision, that less than a single drop too much^ 
or too little, was easily detected in either of the measures, espe^ 
cially in the smaller measure B. When the measures A and B 
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ip^e tbus a^usM* and a tin-|date tube S^ made Exactly tp fit, 
apd slide upcm the cylindrical measure KL of the rain gi^e, 
its graduation from L to K was. commenced by pouring into it 
successive fills of the measure B, and graduating it, at each fiU, 
by means of 9. fine diamond pencil drawn across the tube KL» 
along the upper edge of the sliding tube Sy when placed exactly 
at the surface of the water ; three longitudinal lines, at proper 
distances, being previously drawn from L to K by means of a 
longitudinal section, o p, of a cylindrical tin-plate tube made 
closely to fit, and slide upon it. The measure KL being thus 
graduated, or divided, into portions having the capacity of 
cubic inches and tenths of a cubic inch, the subdivisions were 
afterwards drawn on the tube by dividing each tenth of a cubic 
inch on large tubes into two^ or on small ones into ten, equal 
parts. This method of graduation, though tedious, has obvi- 
ously the advantage of great accuracy, by being independent of 
any inequalities which may exist in the bore of tl\e tube, 9n ad- 
vantage which was indispensable when it was proposed to deter- 
mine the depth of rain fallen around the rain gage to the 
ten-thousandth part of an inch. If the graduation of the glass 
measures, professing to shew cubic inches and decimals of a cu- 
bic inch, sold ii) the chemical apparatus shops in London at four 
or five shillings each, could be depended on, the rain gage 
above described might be procured at the expense of a few shil- 
lii^. But, as this is not the case, where much accuracy is 
wanted, it is necessary to incur the higher expense, or Uxe trou- 
ble, of a careful graduation. 

The common rain gage, represented in the annexed dia^ 
gram A B c A, on a scale of ^th of an inch to 1 inch, as made 
^nd sold in Edinburgh at L. 4, 4s., has a funnel-mouthed brass 
cap A B a about 7 inches in depth, of which the lower part ah 
slides about ^ inches tightly over the upper extremity of a cy- 
lindrical brass tube id, 2*07 inches in in^de diameter, and 305 
inches in length. The lower extremity dg of this tube is fur^ 
nished on. one mde with a stopcock de, and on the other with a 
strong brass canal appendagey^ i, through which the rain water 
descends and rises in the glass tube c h until its surface be at the 
same level in both tubes. To oiie side of the glasatube c A, which 
k -564 of an inch in inside diameter, and S0*5 inches in length, 
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19 closely iq[>plted a gradualed brass aeale % Ar, rivietted to a 'strip 
of mahogany, and, with the glass tube, supported by theappeiu 
dagesyc i and / h. The appendages m /, and n o, have couatei^ 

sinked boles drilled in them at97t,and 
n, by whick the rain gage may be 
screwed to a post in the place sdectn 
ed for its use« The funqd mouth of 
the brass cap AB a terminates on 
the inside at the depth of 6^th inches 
by an aperture p, about ^th of an 
ipch in diameter, through which the 
rain entering at AB descends into 
the tube b dy and rises in the glass 
tube ch; at A the glass tube is co- 
vered with a brass cap about 1 inch 
in length, through the top of which 
is drilled a hole about ^^^jth of an 
inch in diameter, to permit the escape 
of the inclosed air when the water 
ascends in it, and, . like the small 
aperture at p^ to retard by its small- 
ness the escape of the water by eva- 
poration, until it has been observed 
and noted in the register ; after 
which it is permitted to escape by 
turning the stop-cock at e> 

Now, the lengths of cylinders of 
unequal diameters, which contaia 
equal quantities of rain, being iur 
versely as the areas of their bases, 
or of sections parallel to them, in 
order to find the length of a divi- 
sion on the scale i Ar, which shall indicate a depth of 1 inch of 
rain fallen around the rain gage, it is necessary to calculate 
the area of the circular mouth AB, and also those of parallel 
sections of the tubes bd,ch; then, dividing the former by the 
sum of the latter, the quotient will indicate the length of the re- 
quired division for 1 inch, by the repetition and subdivision of 
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which the requisite divinons or graduation of the scale wiH be 
<^j)lel«d,^ 60 the^i»QppMitidli that tto Mbk ti^ Vfairii >ift i«>«p^ 
ffli^^t^^trtdy cjthhdrical, tfcougjh meh tubes asreisefdooi^ if erer, 
fBuod bfthfe^r^ttlfed lefeg^h. 

- ThH^, kt a ±±\»«)hc -^flS4 :^ a0«1689O^cb0S ^theJrea 
df^h^\6lrealar«(iouthLA B:of tbe'^aiti g^.. C.> ! ::^~ 

6 = (2'07)'x •7854 = 8'd6586 square inches/ > 

= the area of a circular section of the tube b d; 

' and c = (564)*X -7854= -24^83 of a square liiclr 
z= the area of a circular section of the tube ch. , 

- Then ft + c = 8-61519 square inches, and ^= ^^j^ , 

= 10 inches nearly. : -, 

Therefore 10 inches, 1 inch, and ^^^th of an inch, are mad^ ^ 
the lengths of the several divisions, marking inches^ tenths, and 
hundredths of an inch deep of rain on the scale i k. Hete itf " 
mij he remarked, that this rain gage has the*^ ^dviintagje of 
giving little trouble to the observer. But, besides being not"^ ' 
very minute in its indications, it has the disadvantage of not 
j tn^asuring the whole of the rain which enters it. Forth^ rai& ' • ■ 
i ' ' Vl^teH' enters it taust fill 1 J inch pf the small ttibe i^ ibow '- 
; '' '^ tht s^bp-cock '^, find also' 3 iifidte* of tfie canal;;)^ind^ttfl5^ci^'^^^•^'- 
'' 'bdfor^' any part ofit can* reinate" on the boltofri of tht^fifte ftt^ 
or reach .0 on the scale iAr, that is, before it indicates or mew-* 
sures any portion of tte depth of the rain fallen around thfe rain * | 
gage. Now the former source of error, at the stop-cock ^, i3' ' I 
,evfdently repeated at every successive observation, and the latter ' ' • 
atyc, in consequence of evaporation, is either wholly or partiany '^ I 
.repeated at every interval between dry and wet weatlier. * This ^ ! 
I .. . rain gage, therefore, though sufficiently convenient, has not the'' " ' 
: advantage of much accuracy in iis indicaUons. ' "" ' * j 

Invzrkxss, 2814 January 1883. ^ j 
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General ViewqfMetearoloffieqi ObservaHonsJbr the Years 1830 
and 1831, estracUdJrom the Register kept by Matthew 
Adanij A, if.. Rector qfthe Royal Academy qflnvemessy in 
LatSr&y N. and Long. 4° 12' W.froni Cheenzeich, at an 
altitude of about SOJeet^ and distance Jrom the sea qfaboui 
one mile. 



Months 



Yeab IBW. 



YXAn IS3L 






n 



•sin 



^1 






Be»eo 



ai4 



January^ 
Febriiuy, 
March, •• 
April,...*. 

May, 

June^...... 

July,^,.., 

August,... 

Septemb. 

October,. 

Novemb. 

December, 



Annual 
Means, 



Degrees of 
Fahxenbftit. 

33-63 

32€4 

39-46 

40-315 

44-951 

46-75 

52-50 

4876 

47-583 

44-20 — 

3815 

32-05 — 



Degree* of 



38-17 

36-85 

44*99 

48-45 

5225 

55-08 

59-363 

55-403 

54-16 

50-465 

43-226 

35-807 



Inches. 

29-98 

29-623 

29-68 

29-521 

29-062 

29-535—1 

29-683 

29-686 

29-459 



29-461 
29-513 



Inches. 

0-8140 
1-4174 
2-3266 
1-8917 
1-2339 
2-6829 
5-2772 
2-3156 
33613 
1-0714 
3-7770 
2-4026 



Degrees of 



Degrees of 



FahranheU. Fahrsnheit 



32-183 

34*43 

38-61 

40-32 - 

41 

52-00 

54-70 — 

55-40 

48-90 

47-97- 
36-17 — 
39-15 



34-96 — 

39-305 

44-39 

47-42 

50-355 

60-465 

62-74 

62-41 

55-60 

53-43 + 

40-40 

42-935 



Inches. 

29-79 

29-10 — 

29-587 

29-637 

29-895 

29-787 

29-80 

29-80 

29-76 . 

29-49 

29-59 + 

29-52 



Inches. 

9620 
2-5752 
2-3884 
1-4694 
1-3365 
1-1766 
2-0712 
1-5130 
2-0460 
1-8105 
37897 
1-9927 



41-666— 



47*846 + 



29-595 



Ann. depth 
of Ram. 

28-5716 



43-422— 



49-534— 



29 646 



Ann. depth 
of Rain. 

23-1312 



N. B. The mean temperatures, and the atmospheric densities 
or varying barometric pressure, whose monthly means are noted 
in the above table, and also the depths of riun, shown by Mr 
Adam^s Rain Gage to four decimal places, or to the ten-thou- 

^ANUABY — MABCH 1832. U 
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sandth part of an inch, were observed and noted each day at 9 Ii- 
SOui. A. H^ and likewise at 8h. 80 tn. t. m.^ as recommended 
by the Royal Society of Edinburgh ; bat the lowest temperatures 
at liight, sh^wD by a Register Thermometer^ were observed and 
noted only at 9h. 90 m. a. m. In the year 1890 the extremes 
of the lowest temperatures at night, viz. 22^** and 6S% occuri-ed 
on 20th February and on 28th July, while those in 1831, vik. 
11° and 61% occurred on 1st February and on the 9th of both 
July and August. 

By iaspection of the above Table for the years 18S0 and 
I8SI9 it will be observed that there is a marked difference be- 
tween tlse mean temperatures, tlie mean atmospheric densities or 
pressures^ and the depths of rain, which occurred in the same 
months of these two successive years ; that the mean tempera- 
ture of 1881 commenced lower, rose to a greater elevation in 
June, July, and August, ended higher, and exhibits a decidedly 
hitter annual mean than the corresponding mean temperature of 
18S0 ; that the monthly depths of rain for 1831 commenced 
higher, but in June, July, and August, descended much lower, 
ended lower, and exhibrt a decidedly lower annual amotmt, than 
the corresponding monthly depths and annual amount of rain for 
1880 ; and that the mean barometric pressure, or atmospheric 
density, appears in general to increase with an elevation of the 
mean temperature, and to diminish with an increased depth of 
rain, and, consequently, that the mean annual atmospheric den- 
sity of 1880 was, as it should be, under the circumstances noted 
in the Table, considerably less than that of 1831. 

The varying force and directions of the wind, the aurorae bo- 
reales> solar and lunar halos, &c., entered in the register, are ne- 
cessarily omitted in thifr general view of the phenomena. 

M. A. 



On. the probable Origin of Mineral Springs, By C. E, Stifjtt, 
formeriy Mining Engineer to the Duke of Nassau. 

When it was the fashion to refer volcanic phenomena to 
burning beds of coal or the decomposition of iron-pyrites, mi- 
neral waters were considered, as a matter of course, to derive 
their origin from the same source. Akhougb, now-a-daj^ H 
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M. Stifft ofi tiie Origin of Mineral Springs. ^1 

is scarcely jaecessary to defnonatrate^ the insufBwncy of tkcM 
hypothes^ they shew in a very striking Boanner ihtt ▼rt^-eariy 
^ies& two ds88e» of phenomeiML were oonsideiisd as d^Ucibk 
&mn one coQiiiiaii'CNrigin, en* %% least stood <o foeb-etbin' ill ikit> 
v^tiGtt of oittse^^ and efSed. Olhei^ tboi^llil^ that the' statu t df 
%iieo«t fiqiiidity^ although no longer visible in^ the dotfifec^ikltei 
^nsl of our giob^, might still exist in its interior, Mi ffii 
risie to both the appearances in question. A thti*d datsa cbkisil 
deredlhdn: origin as more explicable upon the stsppositioif of 
immense strata of sulphur of l^mnen, or ctf ^ inctallie solf^tf- 
rets existing in the earth^s interior. And a fourth thocight it* 
most rea8ondl>te to suppose, that m the subterranean laboratories 
were carried on immense galvano-electrical processes, coHlprau 
hefiding within their compass whole mountain chains. In sup- 
pcH*t of all these hypotheses many facts have be!jen brought for-? 
ward. Every one, however, is expos^ to numerous contracKe* 
tions, and there are many facts which can be explained u^on 
none of them. Whatever may be the value of these dpecula^ 
tions, or the merit of their proposers, as men who have nm» 
lerially advanced the domain of science, ii appears to me thai , 
none of them are founded upon any thing like certainty witli 
respect to the primary cause. I lay it for the present aside 
altogether, although it appears to me very probable that al a 
great depth a focus must be supposed to exist, in which, as a 
primary cause, are elaborated, the natural products which ap-^ 
pear to us in the form of volcanoes and mineral sprii^. I 
therefore do not consider volcanic rocks and mineral wateris as 
standing to one another in the relation of cause »id effect ; but 
as the products of one and the same cause, of the great vol«: 
canie focus existing in the interior of the globe. So long as 
the gaseous exhalations of this focus are retained by the great 
HNH^ of superincumbent rock, the intensity of their pressure 
B^o^ gradually increase, tilt at last they force themselves out by 
the elevation and tearing of the strata, fflid the eruption df gas. 
Hence the differ^t lavas and volcanic rocks. But should a fre^]^ 
exit be permitted to these gases through fissures and canab 
atrea^ existing^ voicantc eruptions could no longer take place, 
wh^e these products would find a continued and peaceful issue 
in the form of mineral springs ; the meteoric waters which sink 
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dinetr^ards tHtough different flsaaresiervittg k^ tfk&^cio^dUetors 
to the soffiice of the earth. - - ■ ■ - .. re s?nu> 

Wliat powers have operated -and stfll liaifitafif^the^ttyaWff 
of this focus will ifcf ever reriiainrbeytiid ihe-^bbtiWds bf^oU^ 
knowledge. Sup|x^sing, m(nr^6V^er,lMif6ettitb<^ 
^Itailioes and ' mineral springs are'' %s outward tnarilSeishiti^Si^ 
^etf¥ opiniojis wffl stSl remmn divided regardb^Mftdli'^ti^ldft 
M* ^rddootidtl. Some wiH connder mineral sprif]lgs;'(atid^^Iii6 
^eaililb eruptions, as the direct pMdticbi 6P tfils fi^tnlf. 'OH^ 
wifllimit its agency to the deternrimng' of oertaSii 'diei»fej!'|)i^ 
eess^ and consider iHineral witters as derived frdnr Ifin^ H^ivifk 
tldh of-the rocks winch they have met in their suhtei^nineasi jjiiB- 

I beKeve that I have been the first publicly to maintsoki thfe 
fbnAeir of these opinions. I hate been indtided 10 aStp^h^ 
th^ (bllowing grounds .w. --A.... r^.vg 

^1: The vek^y gen^rail distribution of mliiertil spi^ii^s^rtptf'^ 
^arth"^ surfejb^, Mkl their emergence from every rock fermaiidM, 
inrtthout regktd to tis relative age or compodtidn: Mki^iQ 

'Springs of exacfly the feim6 character are seen to issue^both'ftorti 
ffa^ ol(S»t granite HM the newest tertiary formaikmsfln'thes^^ 
way thirt volcanic products traverse the whde series of JbttiiE- 
tion. : ' • ' ..-;...- ..u :(> 

8. The Uttlfbhriity and permanency in ih«r condtJtutten ^«d 
ttop^abfe, and in ai thenr leading didkcters; aiiimlte^iltf- 
'A^ririty'iS et^ually characteristic of the Vblcimfc phxhicts i#^ 
district. ' .,■''. ; -. ;i 

'■^- 9. The gaseous exhalations which accompany both mii^eral 
' spl^ings and volcanoes. . -," i 

' 4. The occurrence of most of the! ingredients of minei^l 
springs as sublimates in volcanoes. - • .j 

- & The inconsiderable effects of r^ry extentivfe and d^stfilt- 
'tive earthquakes in those diistricis wheW ifitim«nA i^Hn^ ^kiiei^ 
from' the bowels of the earth. . / 

6^. The evident influence of violent earifliqdiftes upon miti^ty 

' springs at immense' diistances from' the sedt of convuMoh. * ^VBUs 

' ifact is in niy opinioii* of great importance, lis it seetiis iodiiiArti- 

strate tfiat the fociis'bf niineral waters is*At a gteat d^^,- aid 

cannot Ibe deduced from any local cause'. •- ^ ' 
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companied by the bursting out of neir.tbenn^.springfl^ ^^^h 
^fltiiadf^ fC^i^Q wb«n >the wicaiiic. ag^eocjr.becoipes feebly P9>1^^ 
^6^j-^»igft,peripdi(mUy Uke the eruptions themselves. ; 
/j^j94«|4^t^is, fiosorf;!! tfao^e districts whidi bear the traces o^for^ 
^iDf^^|iq^nf6Act9.vityi there also issue i^neral spriigs^ which prer 
lf^^^in^ajreat(9r pr lessdfjgv^ those characters which distingMidl^ 
.^kaiuopudducta. Sulpbure«tts nprioff, for ]Bstaoce» appear in 
^hpp^ldistrn;^ wbeve. sulphureous subliinati(»)s are a pr^UK^ 
j^r]i^(p|^G9U^ACti;vity<.. Pczyst^u^wski pon/aders beds-of sulplwr 
j^stW cwa9 of tKolcaooes; rto.ioe they seem jto be anierely.tb^ 
jlj^jl^liaiatioiis ponseciveDt uppn their activity.. If poly gas rqa^ 
from the orifices of our sulphureous springs, we would see the £q^^ 
IViatHm of sioolar soiphur beds. In this way I explain theex- 
4^f{i9^.0f Q^itfve.splphur .:which is fouQd at Ems between. the 
grey wacke strata from which the thermal waters issue, b|it in 
ig|uai»cms where no springs exist. It does not follow from these 
l»rl«ciplei| that we are to exclude the action of atmos^eric c«|Ufies. 
?pn the contrary^ I am of opinion, thai by far the jgreat^r ^uai^ity 
t^tlim rW4ter of hot springs, and all that of ^old aprings, ^ derlyi^ 
^^fii^4hQ.atiapi(>sphere^ which is cooduptpfd by well known v^o^ 
.j^.^f fjioterior ^ the earth, and unites partly with the wat#r 
of the matters which go to prove the central focus, partly wi|Ji. 
^jm^ i^d^xfg-aa &r f^ the £qcus,, merely takes up the exhalations 
. ftud stfbluDatioqs it .finds in its progress, and. reissues at th^ si}r- 
r/a^ JicpGfrding to. the known laws of hydrostatics, aided no dpnjbt 
in some measure by the pressure of the ascending gases. 
;^•j,Tl^sf](p^^w];l^y hot s{>rij9gS|, with few exceptions^ .ar^ ge- 
nerally more powerful, and more strongly impregnated; i^ith 
<^id msiters than cold, aud why they ^e more indejpei^clent 
than the latter on changes of the seasons, weather, &c. The 
^ IQWim which. considers that mineral w;aters derive their impreg- 
MfJ^fm from a so^utbn or lixfviation of the rocks which. they trfu 
verse, assumes, in common with the preceding one, the e:?;isten^ 
;,a€.a. antral focus, wlnelher it bean active or extinguished^ vol- 
. .qipo, or mei)4y the heat still remaining as a consequence of the 
,p)fppif(fr, fluid state of the earth. The vapours ascending frOjpa 
,,^^is^Utrey according to this theory, prep^e ihe rocks for so- 
lution in the water which penetrate from aWe, as weU as com- 
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V^iPX !W '^i^ diffi^^t mia^ai .xn«Uer& wJbk^b tj^y dmJ m»# ^ 
Id my opuuppi t|^ /two l^t t})Qories ^r^ nu^ .jga aC i^ ^cV w y 

irijth fsif^\f, h^ «» pflp wiy cs^i^^ ^<inr«st w^ ti» «nwy *?»- 

ti^i^don^ to which tb^ theory of ffokuioo is ^bj#p|,^e $q jgasii^ 
Af^iye prQ(>f^ ip £iiVJOur ipf ^iM(»dep9g nwera} W^^ f^4irfi^ 
pfo^uct^ of iJbe eommoD fpcu^s with thk mmilarity, tk^ \ifPR 
eijth^ view the wnter penetrates frcMH above^ The fdlf^wvo^,9^ 
ili^efore a few of th^ considerations whi^ch app^i^ tam/i^'U?<>jf^, 
p9^ Xhe theory of lij^ivi^tion. 

It is now an establii^hed f^t in the histpry of mi^or^l watery 
that their impregnation is generally nearly tl^e saiiaf M ail tpp^if 
even after very long intervals. But^ as the water does pot pe^-r 
(iplatje through the whole mass of the rpcky stra^ but taluks itf 
poui'se through the different fissures and caoak by whicji Ujiey 
Are traversed, it is evident that its solvent ppwer 'Oap apt ovly 
on the walls of these panals, and even ^uppoiiing it \o extend 
farth/er, it must always find a limit at no great distance^ Wh^Sr 
ever, therefore, the solution of all tlie soUible.m^tt^ wkl^n lhe«^ 
limits is completed, the impregnation of the spring n9«ist gr^ad;^- 
iplly decline, and finally disappear altogether f which is direpUy 
t)^e reverse of what is observed. 

On the other hand, jthis uniforniity i^ i^aily explained ^n Ih/^ 
tbeory of sublimation. The conducting channels of ^ny water 
rjemaining the same, as well ^^ th# f<^Ms from whi<:b it deriv^$ 
its foreign constituents and the capacity of the w^r itself, thp 
impregnation of the spring must neoessaiily coptipM^ the same 
jll^o. 

Bichof has answered in a s^tii^fa^tory inanner th^ p^jeptioq 
which h^ been made to the th^ry of SQ^ut^o^ ^n ij^e gro^^ 
of the prodigious amount of the solid ingr^j^Rts ^ mu^ml 
waters, by shewing that the quantity co^taippd in tN rofik* k 
more than sufficient for their fullest supply duriiijig th^ loi^^ 
periods. JBut to make use qf th^ l|Vlp^^ity , .it is nepm^jf tMt 
the water do npt n^rely trav^sq the cpudu^ljipg^eh^nelsi bvit 
hfve free access to the interipr of the ;ropky ma|isefl9 ^ Qf^JW^, 
%y ]f qul4. l^ave ^p influei?ce op tfep propels qf S9latiqfl, 

But if, in spite of this contradiction, t)ie W£|ter S^Mld ba jMp^ 
posed to have free access to every part of the mass, then, in con- 
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ttqiieiice df this soltrlidn, these dtflerenl radcs would und^go 
«n ineiritaMe chaenge of composatioD. Where, however, I m^ 
sA the geognoBt, do me find thesse dioiged basalts, cHnkstdtiesi 
Aid: gi^eeostones? - A clififcstODe or a basalt which iM 'been 
d^)lrired of its carixiimte x£ soda, is no longer eitlier a cfink 
atdne dr basalt. We certainly observe that altoost ril mk 
itefal waters eaert a sort of action on the svmMindhig K)dts,'Q6n'(> 
verting them into «i earthy sort of mas^ ; but these effects are 
Hsaitei to the immediate vicinity of tiie springs, and consequent- 
ly cannot be tdcen into account in the presait instance. These 
changes seem, moreover, to consist rather in a diminution in the 
cdbentm of the parts of the rock, than in their chemical decom* 
position. Hot springs generally burst out in the lowest situo- 
rions, and are more abundant both in water and in foreign 
contents, but contain less gas, especially less carbonic acid, than 
eold springs which emerge at a greater elevation. This rule . 
holds true both of the hot springs of Nassau and Bohemia. 
Now, this is directly the reverse of what we ought to expect, ac- 
cording to the theory of solution ; for the carbonic acid ought 
to promote the solvent power of the water on the rock. Cold 
springs, which contain a larger dose of this acid, ought to attack 
the rock with greater force, and the vcaxe as, on account of thdr 
greater elevation, they are longer in contact with it, and contain 
more solid matters, which is the contrary of what actually occurs. 
Recent researches have detected many ingredients in mineral 
wstm, which were in vain sought for by the older analysts; 
This seems to me to be also at variance with the theory of so- 
liition, which might explain the want of an ingredient former- 
ly known to exist ; but not the occurrence of a new substance, 
especially when of easy solubility, as the carbonate of soda, 
%»liidi]ia8 been lately foimd in the Pyrmont water. The great 
quatitity of carbonie acid whidi rises from the interior of the 
earth, has been explained upon the supposition of the existence 
of gr^t depbi^ of carbonate of soda in the focus of volcanic 
activity. Is it not, then, much more reasonable to suppose thtit 
this alkaline salt found in mineral waters, ascends from this fd- 
CU8, than that it was lixiviated from the solid rock ? The for*. 
mer is certainly the more credible, when we know that carbonate 
of soda is sufohmed during volcanic eruptions. 
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"Dhdilidicr stippoailion is* p€rMn\y'ifjfar>^hti)m^ 
> An ^jftpmmeiM pcrfermtfd. by^Bpeiahb'^ gaeW^iai'. Urwaffoii 
.myofAmanii Hweolkdied and.cwsdentediJi&'Hpqute 
«^ed frem the SolfoUoa, and rfottiid tim^diey jfMdcKljlHiti 
djiitf frooi fii^jc to setien ^esu^eBthdft the'Mjmcky oTiaOhbdi. 
ties, of a mineral water containkig aolphiiiBtted hydnagsn^rinq. 
vufteiitfiablBonia^mdphate of aliimiiia, and (ulfrfiatr: ef.iron. 
-WJiat«M ham MT^i^QiaXly ^dhtt&ihyBi^^ 
Nature herself, on the great scale, when she combines lhc;|inl^ 
jdtetaoUMtemdiag^lgom, the iearth's intBrinriwkh Ai «tiMs{Weric 
.wiub0«4MscendiDgfroBiit»«iirlaoe. ' i ' '^^ 

Aft fapaa tha pMMnt state of our knowkdge admits^ I Jnpe 
Am^ve^ vkwrtgabduig the origin of mineral i^atfsvsirMts <poA 
solid grounds. Future experiments are requi^te eitiien^daesta- 
iiHftbit on sdll'&rmer argumeats, to give it atittigireatetL eSten- 
ttOD^ or to subBtstttle an its stoMl another and' a^betOerxdiq^y. 
If, then, mmUMd Qprinj^ and ^okad^^ MteelkAU of-'bai^dtei 
die aame oaiHtt, and 'a^we lonoirithat 4be'^(laltaif'ar0riiot3n a 
ftatd-of iao^ssant activity, but Mt^iMtamr dt iater ^stfvngiifalical, 
can it be established by observation that findt^itiU' kf^ Ifkewile 
tlmlot of oimerd springs? i i 

. VlM^efe^on can-bardly be pofiitkely'an»t««f0d,ib«c»ltli8e9the 
ptieiod-fitnce wiijch miaeral watet^ have bem tte oi>jeet>of sokfiii. 
£c research is far too Umited; forttisiobfy'i^yreeeatiy'thatrthe 
rflpioDoes Ittive reacbed auch a pkd) as to^enfilble a» td pibs&ute 
these inquiries with suflScient precision. Even the' m^llDd ofbtib- 
oonpoaiig miflef al Winers iieiiders it diffiettlt to vobtftrvd-'sidrh a 
change, if it should oiccur, unless it bevcry «mlllidet«bl«;^'JVet 
I fear tliatj as Ieht a^ we can at present aii^wvr Ute^qneMte^at 
must be supposed that all of them wiB^oaeidaytceas&'U^tfabr 

* Breislak, Beisen durch Canipa||«9i^ ii A& > j9O0« r > ><?frEC 
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Ai9MiAie>eoitlilBiiitstJari ibr tfa0>«fynBai»;tli«t)ibfk>|Alfei^ 
«Wn ite art 7)e]jt>dic»l^ like. Aose of wfAdwDS/tB^ji MlLdhra)!! 
Jbe difiddiii^ note ttt^niMitkia which n inotBaagAly^gfBif^Bm 
£'itntlisfiqrpo6eyia. aeries of ecartbtlcd, tad exact obs^Frotjtei 
frakild iie^cquUteyMirii aa baa never been jret ]a0tituted;/.biill^ 
id render ;tbem.ai«yafal». foe Ae adbltion of ibeiMDobkftv ^bcgr 
would require to be tvoseoiited for «eQturiei^ wfaidi cminolibe 
thes wdrb of anogle observer. Tlie proprietom pfniiuntiLwii;. 
teF» noaj, therdbre^ console themselves with not being.dbtn^bed 
Hi the quiet poasesHon of their monopoUeSv sioce they hayie htm 
lb fear fhnn this consideratioD than tmm the changes, and tmn^ 
lolidna ih the jjstemB and fiMhioos of laedicioe^ whick ate.lit 
-pnesent so 'much in their fin^Otfr. ■ .. i . jJ 

: it ie iarther probable that hot qporioga will Joai longerdian 
Mt6U; and these which lie low than those at coBsiderablerii^i- 

v t jMi. fitifi has ofMieentEated ioio the foUowaig piiopositionailbe 
results of his observations on the miaeral. Wfitersof .Nasaao^in 
cnnh^tion with the gedogical con^ttution of the country s k 
N .1 Mineral springs are gcneraHy ind<^ndeDttof the geogiais- 
itie structure of their immediate vicinities^ '. /•' .• .^ r ^i 
< 2; A mineral water, whatever maybe its constitMtion^rJsddUii 
.appears isolated^ but is* io aliDost every case grouped -abngrwidi 
latfiim into Hneifr smes^ of greabev or less rei^laeity,: t ;; [ 

iS; .Tho«tsala»in the Yicimtyof mineral ^ris^s. often exhittt 
Imiirfced undulatiom) amouniiiig, in some «a9es» to a total i;up* 
r:)4ure of their oontinuity* -rra* 

4. The rocky strata in the vicinity of mmy mineral j^aUf s 

dre often in a state of disootution, teooyertidl inl^a aoft^ar^lla- 

^tayn» itmss^ dr into an aocumulation of sandy pitrtidei-Haati^e 

very mucbresembtingtfae^ti/f^ of miners. .1 

'-::.i & In thw natural state, mineral spring genemlly emeige 

fiotn amanshy soil* ; 

r -' fi^^TbemfiJ waters are generally more abundant^ and are move 
ildl'gely impregnated with sdlid matters than ceiid sspriiigisirUiit 
jcgvtmn »smtdl^ quantity of gaseous matters itna sfettbe of jd)in-> 
vUsatioe («i»th the water. . . ^ 

7. Generally min^al springs follow the course of mountains 
composed dTlgneous foekSi * 
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( 2j» .) 

Notice regarding a Specimen of Siren hceriina which if?^»,juih 
served ((live fir more than six years at CanonmiUs, f\effr 
Edinburgh. Communicated by Mr Neii.l. .^ i ,, , .i.r 

li^ the number of this Journal for April 1828, (vol. iv. p. 84^ 
et seq.), an account was given of the habits of a specimen of 
Siren lacertina, which had then been kept at Canoomills foe 
more than two years. In the course of that time it had not un- 
dergone any change, nor shewn any symptom of being a larva 
or imperfect animal, which some eminent naturalists had sup> 
posed the siren to be. The reptile continued alive and well till 
October last, when it had got over the brim of its reservoir, and 
perished before its escape was observed. 

It may be proper briefly to recapitulate some parts of the histo- 
ry of this specimen. It was sent in May 1825, by Dr Henry T. 
Parmer, from Charleston, South Carolina, where it occurs spa- 
iTiigly in rice marshes, to Dr Monro, Professor of Anatomy in 
the University of Edinburgh. It came in a small barrel, having 
a perforated lid, and the lower part containing some of the pativ« 
mud of the reptile, among which it nestled. Having long be^o 
in the practice of keeping alive such curious animals asoccuri^^^, 
Dr Monro put the siren under my care, that it mjght be pre- 
served in life as long as possible. I may remark that M. Bosc, 
when in America, having failed to procure a live specimen for 
the collection at the Jardin des Plantes, we may conclude that 
Dr Monro's was the only living example which had ever b^ea 
seen in Europe. I believe that the animal oi^curs also in creeks 
of the Mississippi and Ohio ; for M. Audubon, the celebrated 
American ornithologist, happening to be at Edinburgh in the 
spring of 1830« paid me a visit at Canonmills ; and recognj^ 
the siren as an old acquaintance, occasionally taken in the ^rawU 
nets, and called by the fishermen water-dog and water-pupgy^ 

At first I placed the animal in a water-box, containing a qpaf)r 
tity of hypnum and sphagnum, and set on the trellis of a greenr. 
house or conservatory. One evening, in May 1826, the aqimaj. 
made its escape over the edge of the box;, and must have fallen 
nearly three feet. It had on that occasion remained fro;n ten 
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to tw^ve hours out of the water ; but U h«d burrow^ in inoiat 
«arth during most part <tf tb^t time* la formerly nientbDU)|( 
tlih^ cJrcum^ance, I jjtated (vol. iv. p. 853.)» Aat " the brau. 
chile 9^ere doubtless to a certaia degree dri^ and (hua pb* 
$truqted, and it evidently took Moae time before tbey could freely 
perform their accusto^ned office."" In April 1S27^ J tians&ri:^ 
(m siri^n^s reseifvoir to a bark-stove or hot-house. Here it be* 
eame more lively, and ate earth-worm^, baastlcles, and small 
liliunows more greedily. 

In the summer of 1828, a drawing of Uie animal was made 
by my^ excellent friend Mr Patrick Syme (now of Dollar Aca* 
demy), for No. VI. of the " Illustrations of Zoology"" of another 
distinguished friend^ Hr James Wilson. On that occa^oo^ the 
j^iren was kept for several hours, on different days, in a shallow 
white assiette, with merely a sufficiency of water to preserve the 
gills in a moist state ; and tl)e animal repeatedly got upon the 
table, and even made its way to the floor, but did not at all 
;suffer from this degree of exposure to the atmosphere. — I may 
remark, in passing, that Mr Syme's drawing is of the size of 
laature, and forms by far the best representation of the animal 
which has been published ; and that the copious letter-press by 
Mr Wilson embraces all the correct information concerning its 
structure and habits, detailed in the luminous and pleasing style 
wht^h characterizes all the writings of that naturalist. 

Duripg the years 1829 and 1830, and down to October 1831, 
the animal continued to inhabit the same reservoir in tlie hot- 
house; but we had found an inclined plane (which we at first 
jAttjced in the reservoir) to be unnecessary, as ihe wren never 
shewed any inclination to avail itself of it, and we had discon- 
tinued the use of mosses, as these rendered th<& water turbid, 
particularly when the sphagnum began to decay. I may here 
notice, however, that the turbid state of the water had enabled 
us to hiake one slight observation. The minute particles of de- 
cayed sphagnum were so exactly of the same specific gravity as 
the water, that they floated about in every posnble direction ; and 
during sunshine, when the siren was lying perfectly quiescent 
at the bottom," gentle currents were discernible, by means of 
these particles, constantly flowing from the clefts in the bran- 
chial apparatus, and occasionally exciting languid motions in the 
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^5 f^Hiee r^rding a gpecimeH ^Mr^ hoeptkni 

Mtdtk^ ihc^e Kvdy «s ^en as tile tvviler ^v^f^ks^ diliJh^^^ laid Ve 
Ibtind by e5ipetieAeetfa^t anyfldatingfbtiilgi^ iMi s^ii^dyhtc^ Hide 
ci^ doi^r'k^ wte highly ii^eeaUe to k« dii{»dliti&ns. '<WQf«tIl»ra3 
Ibre^att last adopted the plati of keepin^^ brge pilt«li dTrf&igi 
Bit (Hydrocltarift monus ratite) eon^lMly 'veg€ftatin§;^'«ni> lAb 
ftiirfkci^. l?his tended also to keep thfe wat^r fixjimitarriipim^ 
Wh^D this floating patch was slowly mated ffem^MthoitUBH 
of ilte reservoir, the wren kept most aoeumtety^b^icjiaCh itvleni- 
tieavt)bring torttrokt observation ; and in tMs exefcte Msb&Mrtd 
grtsi alertness and sagadty. - - • * n • -'^ 

' On tfaetnormngof the 9M Octcyber 188t, fbefsireii wasfdubd 
by the gardener lying dead on the paved footpatli of 'tbevhsU 
house, not far from the reservoir. It did' not appear t(» have 
inet with any injury in its fall from the reservoir, whidh^^Was 
placed-on a treHis about three feet above the pathway. The fall 
indeed must have been broken by intervening flower-pots, and no 
external marks of lesion appeared on the body. TThe'^fine fini- 
briffi of the branchial apparatus, however, were completely dried 
and shrivelled up; and I have no doubt in ihy own ^tiAricf that 
the death of the aniiaaal ar^ /rom this cause. The older natu- 
ralists supposed these fimbriae or fringes to be opercula or gill- 
corers, and regarded tTie vertical ckfts or perferatiofas (n^ont 
of the fringes as the true gills; but Mi^ Wiisoii^is certainly 
right in considering the fringes as the true gills. ' / * ^ 
^ In'flieNewYork Medical and Physical Jocfrttalibr June 1824, 
Dr Samuel L. Mitchell gives an account of the exaa^ination of 
ievei^al specimens, deadamfant^,>#Mchhadb^ti trahsdiittM to 
Jfi^ Yoi-k by the same Di* Parmer of Charieston who sent the 
living specimen to Edinburgh. Dr Mitchell sd^^cr^to think it 
most pfrobkbte that' the ahr^sacd^ called lutigs, do SbtT)ertbrm 
any direct respiratory function, but {»^ isi^#^'redepli«cles of air, 
performing only an auxiliary service, in occasionally furnishing 
tVe Branc^ae^ or gills with the atmospheric air wh^htbeifiimal 
fhjm d'me to time inhales, and whtch is detained f<ithes6'-ntisejf)*a- 
cles till wanted. I cannot help thinking that tliis view acquire 
aklditidtid tm>blri[)ility from the circuriastance t^ the €ail«mq»iils 
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sitH^Qi b^vktgdkd witboat any «lher apparent jcauffi.tlwp^hei^ 
ftaatlqi^faiiiibe txtremefiobriaB or friagefli tfial iai tbi^^iif jpl^, 
... ,T^ Silm> Idi^rotoef ooAie ifntQ. mj posamjo^jn 4^ii)i<{ 1§^ 
a6A. Br^. till Otfober 1831, or for th« epaca of ^i^ j^grt i|i^ 
iov^liQPl^bs. .i>ai9i^ that IpBg period, i^ alr^aui^rjph^gg 
t^rj^m>Wfr,w^, (be $Uc[IUe$t t^odency to^mj such o|j)a{i|g| 
dbcQi9ible« . Tba Ai^laa) fa^ «vic)eally incraas^ in »«iet. W%B 
i^ourriv^ lUfffA ** «aariy a fool aod a half Icn^* (Ediq. ^^i^ 
fbil. Joiim. iwL iv- p. 34fl^ WJ^an it diad,U w«i»ful^y t|V)?p>y 
inoI\a» in,}a«igtU|ami it bad also perceptibly increased io jjipa^ 
Ima^i ll Qiiy. t^reflDrei J tbinky be f¥«Uy CQpfidfmly.]QQ^ij4r 
ed, tbat it is no larva, tbough Pallas .and De Lacepede conndetT 
ed itiA thait Ugbt ; llftili p«Heot ajmniU) according to die vjev 
early adopted by'Lino«^8> and now san^ioned by Cuvier^. , ,< 
•vi'.i^' CU]aniiffibi.a, , > .,„ ^; 

' T . . tl 1. I ., <■ Ji» «»1^. » ^i». ' i -ii M . I I ' — » *■ >.»■■!■«■ »■■■■».* ^ p» | .> ,,■■,., <, ; .^ 

(h^ the FosfU Bonis of Wetlingion Valley^ New Hclland^'^ 
,, New Sooth Wales\' By Mr Pentland* Communicated 
. by the A"^!^o^- 

A. GenusDASYURUS. 

: :t,/A\ Jn Portion of the right branch frf the kwer jaw,, cxp^ 
, .tainii^ the three posterior molares* . * '> , 

A. ?. Portion of the superior maxillary bone of the xi^ 
^: . sid«, contabiug the third and fourth molaces, and; the 
i i.v . alveoU of :the. two anterior molarcs. . v :^ 

^ C. &. Portion of the superior mamillary bone of the, left 

sidei oontaiping one molar, tooth, much wony ^Q^ 

Iqrage. • 

iw ,A.. 4. On^ of tba nteMaiirpal bones, i»;(dbably the ejiten^ 
If* , «f.|jieleAl»etiM»uppus. ., 

: -♦! 'We kv^ UiiU BUk, in t«n« firtwre NumWr, t« ^ve na anatpuiicpl .a|^ 
pVYrJ ^i lwJjy ] f f *jff T^ pf.tfaie examination of the internal structure of the s]i^- 
cimen, which was restored to Dr Monro with this view.— Edit. 

' ^' 9tic ifomheia^reftx tn the pfKcimeni wWrh ir^ have depoelfed in ^J|ie 
Edinburgh College Mu8eum*-»£DiT. 
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aOf On the FosM Bones cf WeiBnghn VaUei^ 

A» Si 'Fragment of one of the lowef cairi!ne*te^tti. 
C< Ai 6k FkugmetA o# die antemr part of the rapenbr nfiikii- 
.i '. krj boM^ eoolajfong the left caitbe tdot^^ 

I agree etftirely ifi opinion with my friend Mr CGft, that 
these gpedoieas are vefernUe to aa aoiiM} of the geoM^rPa^iru. 
roB, and to a species, if not eitactly the same, at least very 
neArl^ affied to this Dasyuru6 iTrsinus of Hairris (Lin. Trans.). 
I have compared the fossil specimens 1. and 3. witti th^ head 
of the litifig species, belonging to the College of Surgeons in 
London; and although resembling iii m^ny respects, it ap- 
peared to me that there existed a difference in the form of the 
teethe to warrant tny Concluding that the fossil remains belong 
to d variety of the D. Ursinus, not identical with the living, and^ 
which, on comparing mofe perfect specimens, tnay be found to 
eoMtilute a distinct, and consequently new, Species of this 
gCftus. ' ' '^\ 

It may not be umiecesSfity ttf observe, that the &. tJrsinus is 
the only living species of this genus approaching in size (al- 
thou^ inferior in stature) to the fossil, (the D. Cynocephalus 
of Harris, constituting the genus Tbylacinus of Temminck), 
and is at the present day confined to Van Diemen's Land. 

B. Genus HYPSIPRYMNUS. 

B. 1. Portion of the head, containing the three anterior 
molares in sitUy on each side^ with the alveoli of the 
fourth. 

I have carefully compared the fossil specimen with the heads 
of the jieveral species, many simple varieties of Kangaroo Rat 
dencribad by modern zoologists, and have found it to correspond 
exactly with none of them. In size and generiA fbnri it resem- 
bles more the Poiarm Leseur of Qooy and Gayraard (a i^e- 
cies found by these naturalists (Mi the Islaffd of Direh Hartich, 
in SeaPs Bay) than to any other. The most marked difference 
which the fossnl offers with the hvmg specie eondsts in the 
great extension of the bony palate posteriorly, ^which, in alt the 
living specimens I have examined, some of whicli wereokf vtx^' 
dtvidnals, never ext«*nd^ beyond a tittnf^eeae lin^ passkig 
through the spaces which separates the 2d land 8d niditfl^: 

5 
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whereas, in ib& fosaiiiy. the. bony paiate wll be man totetiend m 
fai; bfi9)i aa. Um pojiteniov edg^oC ibe 4lk isolaiM^ I iaxi^ thbrei-^ 
fore led to coQsi4«r the foodl HypeipfyaiiHis- as different tmai 

all the known living species of this gfnus. , 

j' ' ' ' " ' .' . ' 

e fefcNtjg MACROPtfS, OK KANGAROO PROPER. 

C. 1. Portion of the pelvis of the left side of a yerjf lafge 
kangaroo, ... 

S. Inferior extremity of the femur of a very large. qpew* 

cies of kangaroo. : 

3. Fifth qaudal vertebra of a large species of Jumgii90(H< .• 
^h^^ three specimens^ appear to me to beloog to^a specie* o£ 
kangaroo, differing from any of. those known to; zoologi8t% by 
its superior statu^-e ; these bones resemble in every detail oF 
their configuration to the same i».tbe Maeropiia major a£ Siia^r^' 
but exceed them in dimensions in tlie proportion nearly of 8: ft; 
We may reasonably conclude, therefore, that the animal ta 
which these fos^Is belonged, differed by ito gigantio staiture 
alone from all the known living species of the genus Macrc^us. 

C. 4. Fourth lambar vertebra of a kangaroo, scarcely e<jual 
in size to the Macropos major. 
5. Fragments of the lower jaw of a kangaroo, containing 
the three posterior molares. 
These two specimens beloi^ to a species which doeB not ap- 
pear to differ matarially from the living varieties of the same 
size ; in this latter respect they correspond nearly to the Ma- 
cropus rufo-griseus of Peron and Lesueur. 

C. 6. Fragment of the lower jaw on the right side, con- 
tmning the four anterior molares, and the socket of 
the fifth, of a kai^aroo of the size ef the M. trnjor, 
7* Fragment of the right tibia of the same species. 

8. Fragment of the upper omxillary bone of the left 
side, cQOtgifAng. the four posterior meiares. 

9. Two posterior molarea of the same species. 

The specimens' Noi 8. and 9. beloeg t^ a species of k^hgaroo 
very distinct from any <rf the preceding, and easily distinguished 
by the squaie form of the molares ; in which respect^ as well as 
in siae, the fossil more nearly resembles the Macropus ruficollis- 
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804 On Ou F(mU Banes cfWeOington Valky, 

of Peron and Lesueur than any ollwr hviag ipectea^ although 
evid^tly different The M* fuiobUii iohdhtei thitf odgfabcmr. 
hood of Fwt W«8teiNi'aad Baas? Staiu. 

Q. 10,. Portion of the humerus and ulna of a kangaroo, 
which, from their proportions, belong probably to the 
same species as specimens C. 4. and 5. 

From what precedes, it will appear that the fossjl }jqnfsfi of 
Wellington Valley present us with at least three species of 
kangaroo, if not four, of which two are evidently distinct from 
all the known varieties. I have been enabled to compare them 
with the skeletons of all the species described by autnorsj with 
one single exception, which is the Macropus rufus of Desmarest, 
probably the M. Lanigerus of Hamilton Smith, a species iHHk- 
biting the same district in which the fossils have been discovered. 
To pronounce definitively, therefore, that the fossil beldb^ lb 
an unknown species, or one no longer in existence, it will b^'ti'e- 
cessary to examine the skeleton of the M. Lanigerus, wfaicft'dm. 
not be done at present, as no specimen exists in any European 
museum *. 

D. Genus HALMATURU8- 
JX !• Fragment of the left superior maxillaiy bone, oonbun* 

ing five molares in MUf of a gigantic species of this 

genus. 

This specimen 'is remarkable, as shewing the absence of the 
bony palate, as far forward as the space which separates the 
first and second molares ; a character which, in some measure, 
distinguishes this subgenus from the Kangaroos properly so 
called ; since, in the latter, the bony palate is in general either 
perfect, or only pierced by a few small openings. 

D. 2. Portion of the superior maxillary bone^ with frag- 

meats of two mobves. 
D. 3. Fragment of the left Os innominatum of the pelvis of 

an animal which appears to be Deferable to the same 

as the two preceding specimens. 
D. 4. Mutilated os calcis <^ the same amtaaL 

* We trust our friends in New Holland, by tranflmitting a skeletoa and 
skin of this species, which is found near Fort Macquarrie, will enable us to 
answ^ the important query stated aboye.*»£DiT. 
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D. 7. Inferior parijsdjiitl^k$ihlmoftmmim\^ 
f. ., . . ?S?^s '^saxgsf ooy although differing in 0)p details of 
^^1 , . - ..T it^ configuration^ From all the living speciihens'I have 
" examined, it belongs, probably, to the same animal as 
, Nos. 12. and 3! 
^ l&f. 8. Fra^menfbf the'IcAhamernsof the^me species.^ 

^-.y,-,IthaviB. reason to belie^ve that all the specimens from X) 1 to 
8,. fftclusiy^^ beloig to the saqae ^)©cies of Halmatiirus, very 
^diflferent frgm e^y animal now in exisience, 
,. Th^goipus HalmaturuSyafi're-estabJiished by Frederick Cuvier, 
9q4 which is well characterized by its five persisting mdares,— • 
|>y the tail not covered with fur^ as iu the. ordinary kangarooi^ 
md by other^. anatomical cfaaraeters, consists at present of 
9!^y. '^^% species, the Macropus fasciatus, or elegans, and the 
Pai^patjtiicus TThetis of Frederick Cuvier, the former scarcely 
eQual,m«i;9l?.to, a rabbit,, and the secoqd of the size of the fox. 
The fossil remains above noticed belong to an animal^exceeding 
in stature the Ujeg^^jH^Qcies^Qf kangaroo A;»y one-tVird.^ We 
may reasonab'V;,^ therefore, conclude that these fossils belong to 
a sp^iel^ unknown to zoologists, and probably exdnlA at the 
present day.* 
J D. 9. Fragment of the superior maxillary bone, containing 
four molares of a smaller species of Halmaturus. ^ 
' D 10. Two fragments of the superior maxillary bone, with 
four molares, of a still sraalFer species of Halmaturus, 
nearly allied to the Ha)maturus Thetis of Frederick 
Cuvier. , ' . 

D. ll. Left feinur entire, of a smairspecies of Hiuiiiatdi'ti^, 
' ' w^eh^ firom itn^ropoKloiis, i^peam totnit til Mong 
to the same species a» pi«O0diD^ speriiacai— it differs 
' : ' r I#i form (torn aU tbe ittii^ speoNDeia wkh wfa^h I 
' '. i<a^'«dinpared it: - '^ 
D. 12. Id. id. - id. : 

D. 18. Fragf9Mlitfto£die$Wi». ..■ i > .t 1 

D. 14. Inferior extremity of the same. 
D. 15; Fragment of the right tibia of the same species. \ ' 
b. 16. Upper extremities of the right tibia and fibula, . 

JAKUABY — MABCH 1832. X 
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D. 17. Fragment of the right Os innominatum, with the 
cotyloid cavity. 
C D. 18. The same bone of a smaller individual of the same 
qiecies. 

D. 19. Central first phalange. 

D. 90. Inferior extremity of the tibia and fibula, with the 
bones of the tarsus still adhering, belonging to a 
species of Kangaroo or Halmaturus, still more dimi- 
nutive in size than that to which the specimens 10-19 
belong* 

D. 21. Inferior extremity of the left humerus, of a small 
Halmaturus : it does not belong to the Wombat as 
Mr Clift supposed. 

It is my opnion, that all the preceding specimens from No. 
10 to 21 inclusive, excepting only No. 20, may be referred to 
the species of Halmaturus, to which the molares No. 10 belong, 
and which is very distinct from either of the two living speciesi 
of that genus. The fossil Halmaturus resembles, in many re- 
spects, the H. Thetis already mentioned, although it differs 
in others so as to render it impossible to suppose them to be- 
long to the same, founded on the anatomical difference which 
the bones present on comparison, and on their comparative pro^. 
portions. I doubt not, therefore, that the fossil lesser Halma- 
turus will be found to differ no less from the living spedes than 
most of the other remains of the New Holland cavern. 

E. Genus PHASCOLOMYS, or WOMBAT. 

Left branch of the lower jaw of a very large wombat. 

A careful comparison of this specimen with the same bone in 
three skeletons of the living wombat, has not enabled me to 
discover any marked difference ; the fossil, however, must have 
belonged to an animal exceeding in size the common wombat 
by nearly one-third. May not this arise from a specific differ- 
ence between the fosil and the living? which the few fragments 
of the former we ^possess does not permit of our establiahing on 
more certmn characters,— I mean anatomical,*— than those de- 
duced from the mere difference of size. 

C. E. 2. Fragment of the lower jaw of the wombat^ with three 
mutilated molares* 
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F. ELEPHANT. 

Middle portion of the right femur of a small elephant, pro- 
bably a young individual. 
There does not exist a doubt, that this bone, which Mr Clift 
slipposed to resemble the radius of the hippopotamus, be- 
longs to a small variety, or to a young individual of the genus 
Elephant ; and what is still more remarkable, that it bears a 
nearer resemblance to certain fossil varieties of that genus, e. g, 
the fossil elephant so common in the valley of the Amo, than to 
either of the living species. The New Holland fossil, if the bone 
of a full grown individual, which is doubtful, would have be- 
longed to an animal one-third smaller than the ordinary Asiatic 
elephant ; but, as the epiphyses are broken off, it is difficult to pro- 
nounce with certainty as to the age or size of the elephant to which 
the fossil belonged,— suffice it to repeat, that it is the bone of an 
elephant, a fact of considerable interest as connected with the re- 
cent geological revolutions of the great Australasian Continent. 
I presume it was this specimen that gave rise to the supposition 
which I have seen mentioned in some of the periodicals of 1831, 
that bones of the dugong had been discovered in the caverns of 
Wellington Valley, with remains of land animals, arising from 
the circumstances that the fossil in question bears a slight resem- 
blance to the upper part of the radius of the dugong ; but, in 
addition to the difference of size, — the fossil possessing three 
times the dimensions of the radius of the dugong, — ^it offers all 
the characters of the bone in the elephant to which I have re- 
ferred il, without one of the characters of the radius of the 
dugong, if we except perhaps the flattened form observable in 
the latter towards its upper extremity. 
ConcliLsion, 
From the foregoing comparison of the fossil bones of the 
caverns of Wellington Valley, results, 1*^, that they belong to 
at least nine different animals, viz. 

Dasyurus, or Devil of the Colonists, one species. 

Hypsiprymnusj or Kangaroo Rat, one species. 

Maeropus, of Eangar<x> Proper, three or four species. 

Halmaturus, two species*. 

* The elq^t or banded Kangaroo of authors belongs to the genus Hal- 
maturus. 

X £ 
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308 On the Fossil Bones of Wellington Valley, 

PhasQolomys, or Wombat, one species. 
Elephant, one species. 

2rf, That of these nine animals only two species of kangaroo 
do not differ in their anatomical characters from species inhabit- 
ing the same continent ; whereas there is reason to suppose that 
the seven remaining species differ from all those hitherto known 
to zoologists, and that some of them belong to extinct species. 

Srf, That with a single exception, all the genera to which these 
fossils are referable, are now found inhabiting the Australasian 
Continent, a remarkable coincidence with the fossi! -animals of 
the same geological epoch in Europe, where, with few excep- 
tions, the animals which have been found in what have been 
called Diluvial Deposits, belong to genera still inhabiting our 
countries. 

4rfA, That the elephant was an inhabitant of New Holland 
at no very remote period, as it appears to have been not only of 
every part of the Old World, but of the American continent. 

In addition to the bones contained in Professor Jameson's 
collection, I have since examined those sent to the Geological 
Sodety of London, which belong to the same animals, with the 
exception of a cervical vertebra of a large animal, little inferior 
in size to a large deer, the extraordinary form of which has not 
enabled me to refer it any known genus^ 

Although I have attentively examined these several fossils, 
I have not been able to discover any trace of gnawing of carni- 
vorous animals, or of erosion produced by the motion of water 
in conjunction with pebbles and rolled stones, as are frequent in 
the fossil bones of our European caverns. 
Paais, January 1832. 



Analysis of the Vibration of Wires. By Edward Sang, Esq. 
Teacher of Mathematics. Communicated by the Author. 

During the past summer, Mr Addams exhibited, in this city, 
a variety of interesting phenomena* connected with vibration. 
Not the least remarkable of these was one, first pointed out, I 
believe, by Dr Wollaston, that of the formation of elegant tra- 
jectories by the lateral vibrations of a wire. Unaware of the ex- 
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isteocc of any regular investigation of their nature, I submitted 
them to a strict analysis, in the course of which I was led to a 
variety of interesting conclusions. Induced by the result^ of tliis 
investigation to reject the round wire and to substitute rectangu- 
lar prisms of various degrees of flatness, I was delighted at obtain- 
ing, both theoretically and experimentally, many algebraic curves 
remarkable alike for their beauty and for their curious properties. 

If a slender steel bar, fixed at one end, and having a small 
polished ball attached to the other, be thrown into a state of vi- 
bration, the image of a luminous object, seen by reflection from 
the surface of the ball, is observed to describe certain beautiful 
curves, which rither lie nearly in one plane, or are curves of 
double curvature, according as the wire is straight or bent. I 
shall proceed first to consider the motions of the straight wire. 

Let the origin of co-ordinates be placed at the fixed extremity 
of the wire, the axis z coinciding with the position of rest.; and 
suppose that the free 
extremity is drawn a- 
side from z hy a dis- 
tance Cf measured in a 
direction making with 
X the angle f. IfEF 
represent a transverse 
section of the wire, O 
being its centre of po- 
sition OX and OY pa^ 
rallels to the axes X 
and Y, and OG the di- 
rection of deflection : OH will be the axis of torsion of that sec 
tion of the wire. 

I being any element of the section, the compression upon it 
will, clearly, be proportional to e. ^z.IK; ^z being some func- 
tion of z depending on the nature of the curve of flexure, and 
constant throughout the section EF. The force -evolved by this 
eompression will thus be {»t>portional to e , 6z . IK . ds^ ds 
being the element of the section. Now this force, acting at the 
extremity of the lever KI, tends to rectify the position of the 
wire by turning it round the axis OH ; and again conceived as 
acting at the extremity of the lever IL, it tends to turn the 
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wire round O 6 as an axis of torsion. These two forees, esti- 
mated as acting on the extremity of the wire, m«iy thus be re* 
presented by eez . dz . IK*ds and eBz . dir . IK . IL . ds. 
Hence the aggregates of all such forces occasioned by elements 
of the section E F, are 

Force parallel to GO, e . ez . dz . ^ . IK* . ds, 

to HO, e ez .dz .1: .IK ,IL .ds; 

and thus the whole force urging the extremity of the wire to 
return in the direction GO is e . / . ez . dz . 7: . IK* . ds; 
while the entire disturbing force acting in the direction HO is 
e fez . djs . X . IK . IL . (fj. 

Or, since IK = a7cos^ +y sin ^; IL = — x sin ^ + y cos <p, 
these forces are, 

In the direction G O, 

e /e z . dz . ^ {xcos^ + y sin ^)* ds. 

In the direction HO, 

e Ibz . dz . X (^ cos ^ + y sin ^) ( — iv sin ^ + y cos ^) ds. 

If for ^ we substitute ^ + -3-, we obtain for the value of the 

rectifying force pertaining to a direction at right angles to the 
former, 

e /®z . dz . X (*— arsin^ + y cos^)*dtf, 

which, added to the former, gives the constant amount 

e fezdz . x (*r'^ + y^)ds; 

and thus we arrive at this very remarkable conclusion^ that the 
sum of the rectifying forces pertaining to two directions at right 
aingles to each other is constant for the same wire. Whenev^, 
then, the stifibess in one direction is a mimmum, that in the 
perpendicular direction is a maximum. 

Let us inquire, indeed, for the directions of greatest and least 
rigidity. Differentiating the expression for the redressing force, 
^ being regarded as the prmiary variable ; supposing that * is 
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its peculiar value in the case of minimuin or maximum rigidity ; 
and equating the differential to zero, we obtain 

/© z , dz , is (^ cos * + y sin O) (— ^ sin « + ^ cos ^) = ; 

but this is just the value of the disturbing force belonging to 
the direction <», so that, when the wire is deflected either in the 
direction of least, or in that of greatest, rigidity, it returns di- 
rectly to the position of rest, and its extremity oscillates in a 
straight line. This property aids us in detecting the directions 
of greatest and least flexibility. 

Extracting, from the above equation, the value of <», we ob- 
tain 

2 /. %zdz^ . xyda 

* = itan"^-,?^^ . 

/ . Bzdzi: (j^« — y*) ds 

Now this expression never can become imaginary ; every elastic 
wire, therefore, has one direction of greatest, and another of 
least flexibility, these two being at right angles with each other, 

since o, o + 5 , ♦ -|- «^, O +.-q"j &c., all the roots of the above 

equation pertain only to two such lines. In that case, indeed, 

when both / . sz , dz .^ . xyds and fezdz s(a?* — ^)ds 

are zero, the value of « would become indeterminate, and the 
wire would become equally flexible in all directions. 

In order that X and Y may be the directions of greatest and 

least flexibility, tanSf must be zero, whence /& zdz ,Xccyds =0. 

Let us then suppose this to be the case, and, for abbreviation's 

sake, put /®z . dzXa^ds = A; / &z . dz xy^dszzB; A 

being supposed less than B; the redressing force pertaining to the 
direction ^ will then be e(Acos^+ B sin^'), and the disturb- 
ing forc^ pertaining to the same direction e (B -— A) sin p cos ^. 
These forces decomposed into others parallel to the axes X 
and Y, and collected, become 

Force in the direction X, — A . ^ cos ^ ; 
Force in the direction Y, B . e sin ^. 
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But e cos ^ js the distaDpe of the extremity of the wlr^ fi;om 
the plaiie^ YZ ; e sin f its. distance. frQiQ, the plane XZ ;,.^he]:er. 
fore the tendency of tfie ball to return to eifher of these planes 
is just proportional to its distanee from it. The vibrations, 
therefore, parallel to the directions of greatei^t and Ij^st flexibi* 
lity are, each of them separately, isochronous, and go on wi^- 
out any mutual disturbance. 

Were the elasticity of the wire perfect, the ball would reach, 
at each vibration in the direction X, to a constant distance from 
the plane YZ ; and at each vibration in the direction Y^ to ano^ 
ther distance, also constant from the plane XZ. The whole 
trajectory would thus be included in a rectangle, with its sides 
parallel to the directions of greatest and least flexibility. From 
the imperfection, however, in the elasticity of all wires, the di- 
mensions of that rectangle gradually contract. Its shape even 
is subjected to a variation, depending on the means which have 
been employed to flatten it : if the wire has been filed, the rec- 
tangle rapidly becomes elongated in the direction of greatest 
flexibility ; bat if it has first been drawn nearly to the required 
shape, and then adjusted by hammering, this elongation becomes 
almost imperceptible. 

If T and U represent the times of vibration, a and b the ex- 
treme distances of evagation in the directions X and Y, the po^ 
sition of the ball at any instant will be given by the equations 

a7-raeo6 Tp-; y = &cos — ^ ', 

the time t commencing when the ball is at its greatest distance 
from the plane YZ, and v being the interval between that 
epoch and the instant when the ball ha$ reached its great^t dis-* 
tance from XZ. 

The velocity of the trajectile at any instant in the direction 

X is — a 7p sin =^ ; and its velocity in the direction Y, 
— b^ sin — ^ ST y so that its absolute velocity is " 

V I T^ U^ J 

If V be made zero, the beginning of the time t will correspond 
to the instant when the ball is at the corner of the rectangle, at 
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ivhicfa ep^hj^^nfce sc dnd y are eq^ujj ' respectively to a and J, 

the v6ldcity of the tritjectile is zero. Thus the ejq[uations, 

^^ ' * * ttt ' - mi 

fl? = a cos 9|r, y = & COS ^, 

repfesfent a motion caused hy drawing the wire aside^ and then 
abandoning it t6 the effects of its own elasticity, in which' case 
comparative and absolute magnitudes of a and b are determined 
by the direction and extent of the primitive deflection ; of these 
the essential characters of the trajectory are entirely indepen- 
dent/ ' But if an impulse be given to the wire at the instant 
of its' discharge, the time v has some finite magnitude upon 
which the shape of the curve essentially depends. On account, 
however, of the imperfections to which all adjustments are liable, 
it will be seen that v passes gradually through every assignable 
value; and thus all the varieties of the trajectory described by 
a given wire can be exhibited by drawing it aside and abandon-^ 
ing it. 

For the dehiieation of the curve we have the following simple 
geometric construction. 

Round the point of rest let two straight lines, whose lengths 
are a and i, turn uniformly in the times 9, T and S U : let one 
line constantly parallel to Y pass through the extremity of a, 
and another parallel to X through the extremity of b ; the in- 
tersecirion of these two lines will trace out the curve. 

Perhaps a mxxe convenient construction may be as follows. 

Having formed a rectangle, whose sides AB and BC are S a 
and^d; on these two sides as 
diameters describe two semicircles, 
and divide each of the semicir- 
cumferences into equal parts, 
their numbers being as T : U; 
from, the point3 of section draw 
lines parallel to the sides of the 
rectangle, thus dividing it into a 
multitude of minute spaces. Then, 
beginning at the comer of any 
one of these, trace a line to its 
opposite comer, thence to the op- 
posite comer of the next, and so on, until, having reached the ex- 
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tieme boundary, the line must be reflected from some one side 
of the rectangle ABCD; the curve line thus indicated is the 
trajectory. 

Did we acttempt to find the algebraic equation of the curve by 
eliminating t from its phoronomic equations, we would be ar-* 
rested at once by transcendental expressums ; yet on the assump- 
tion of particular values for T and U, these disappear, and the 
equations become finite. I shall examine only the two most 
remarkable cases. 

First, let us suppose that the wire is equally flexible in all 

directions, in whidi case A = B, and since AlT' = BIP, 

T = U^ The equations of the curve then become 

vt - w ft — ») 

a? = acosYr; yz=6cos — ~= — - . 

If from these we eliminate t, we obtain, after ail the reductions, 

Vx^ — SafiiTycos— +a*^^ =a*6*f sin =^l 

an equation at once recognised as belonging to the ellipse. The 

form of this curve depends mainly on the value of — ; we 

may therefore examine its most important varieties by attribut- 
ing to V successive values from O to U. 

Wheit'v is made zero, the equation takes the form A ^ = a jf, 
which belongs to one diagonal of the containing rectangle. 
When »j= \ U, the equation becomes 6* a?* + a* y* = a* i*, 
which is that of an ellipse whose axes are 2 a and 26, and 
which touches the four sides of the rectangle at their middle 
points. Lastly, when t; = U, the equation is converted into 
hx ■=. '^ay^ which belongs to the other diagonal of the rect- 
angle If^ then^ a wire, whidi is equally flexible in all direc- 
tions, be drawn aside, and then let go, its extremity will de. 
scribe a straight line ; but, if any lateral impulse be oommuni- 
cated to it, its extremity will describe ayi ellipse. 

Perfect equality in stiffness being unattainaMe, we have next 
to inquire into the effects of a minute deviation from it. Few 

this purpose, suppose that T = U + - , n being a very large 
number. The trajectile setting out from the corner A, crosses 
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the rectangle towards C, but reaches the side CD previous to 
its reaching BC, by the time — The curve must therefore 

touch BC at a distance from C, denoted by b ver -. Leaving 

this point of contact, the trajectile will reach the side AD at a 
distance from A, denoted by & ver — . In this way the 

straight line is slowly converted into an ellipse, which goes on 
dilating itself until, when the number of vibrations has amount* 
ed to i n, the points of contact have reached the middles of 
the sides of the rectangle. After this, the ellipse slowly col- 
lapses, and at last merges into the straight line DB ; thus ex- 
hibiting all the phases that were obtained, by supposing v to 
pass through all values from O to U. From this portion the 
ellipse again gradually expands, the points of contact returning 
along the sides of the rectangle ; but there is this remarkable 
distinction between the motions, that the movement, which was 
at first sinistral, has now become dextral. 

When there is any considerable disparity between the stifip- 
ness of the wire in the .two principal directicMis, there is no dif- 
ficulty in recognising them. A careful attention to the phenol 
mena above described, enablies i|s to detect them, however smaU 
the difference may be. The directions of greatest and least 
flexibility evidently bisect ihe angles made by the crossing of 
the two diagonals : these, then, are at once found ; but we hav9 
yet to determine which is the direction of greatest, which that 
of least, flexibility ; and for this we have only to notice, that 
.the ccmtacts of the trajectory, with the two sides paralld to the 
.direl^tion ct least flexibility, always move aloi^ those sides in 
the same.^rectifKi with the motion of the tn^ectile. 

Since the impression wfaidh light makes upon the retina of 
the eye endures for about the fifth part of a second, the im- 
pr^sions of several complete circuits mi^t be coexistent Did 
tlie trajeetile retrace accurately the same path, that would ap* 
pear an immoveable ellipse of light ; but since at each new re- 
vtJution it departs a litde from its foriner course, the aggregate, 
line must receive continual accessions on the one side, while tbe 
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traces on the other are gradually d3r]ng away; and thus the 
line appears to move gradually onwards. 

Although, in ordinary cases of vision, the light which conti- 
nually enters the eye cause no increase of brilliancy, the im- 
pression of the finals brightness is not instantaneous. If an ob- 
ject be viewed for a time less than sufficient for the att^nment 
of this final brightness, the intensity of the impression must (de- 
pend on the duration of the glance, as well as on the natural 
brilliancy of the object. Wherever, then, the trajectile moves 
more slowly, the impression of its path must be more vivid ; 
since, from a given length of the curve, a greater quantity of 
light is sent into the eye. The aggregate brightness of the 
whole Hne making up, as it were, that of the ball when viewed 
at rest, the optical illusion is irresistible — that the matter of the 
line, unchanged in quantity, is merely subjected to a variation 
in its arrangement. 

The five varieties of Fig. 1. show the successive appearances 
of this curve at four equal intervals of time ; the variation in 
the thickness of the lines is intended as a faint indication of the 
varying brilliancy of the actual appearance. 

When the direction in which the ball is drawn aside makes 
equal angles with X and Y, the whole curve is included in a 
square; and the ellipse, at its greatest width, becomes a perfect 
circle. In this case, the axes of the ellipse do not vary in di- 
rection, but, as is shown iii Fig. :i, lie always along the two 
diagonals. 

The beauty of the trajectory described by the extremity of 
the round wire, arises chiefly from this circumstietnce, that its 
successive traces lie very close leather, and that the eye has 
thus sufficient time for studying and comprehending its form. 
Were the distance between these traces perceptible, the eye 
would be perplexed by the rapidly changing and intricate form 
of the curve; and, instead of pleasure, we would have the fa- 
tigue of an unavuling attempt to follow out its mazes. Ban* 
dom' compressions of the wire can hardly produce any fine ef- 
fect; but, when the times of vibration have been carefully ad- 
j^usted to some simple ratio, other curves, more surpriinng cer- 
tainly, and perhaps more beautiful than the ellipse, are exhibit- 
ed. I shall examine minutely only one of these. 
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When the times of vibration of the wire are adjusted in the 
ratio of 2 to 1, the general equations of the curve become ' 

a: re a cos ~, y = 6 cos ^^^ / ; 

wheq t is eliminated from these, we obtain for the algebraic 
equation of the curve 

a^^f/ + b<m'^)\l^(a*^2ai')* = a^^a^V 

which belongs to a continuous curve of the fourth order. 

If the adjustment of the wire be perfect, the form of the 
curve will continue unaltered until the vibrations die away; 
but if the adjustment be slightly defective, the line will gra- 
dually exhibit every form obtained, by supposing v to vary from 
zero to U. 

On assuming t; = 0, the equation becomes 
a*(b+y) = ^bac\ 
which is that of a common parabola passing through A and B, 
and touching C D at its middle. If we suppose t; z= j U, the 
equation becomes 

aV = 462^(a« — a*), 
which is that of a knot of the fourth order, touching AD and 
BC at their middles, and passing twice through the origin. 
Lastly, if we suppose v = U, the equation is converted into 

a*(b—y) = 26**, 
which belongs to a parabola passing through C and D, and 
touching AB at its middle. 

The five varieties of Fig. 8. represent the appearance of this 
curve, when » = 0, :J U, i U, | U, and U. 

No circumstance connected with this subject was so unex- 
pected as the formation of the common parabola. The object 
which I first proposed for my amusement was the explanation 
of the change from the sinistral to the dextral movement, as 
exhibited by the round wire. Having, for this purpose, inves- 
tigated the general equations of the motion, I was naturally led 
to inquire what would be the effects of supposing T and U to 
bear other ratios to each other than that of equality. The sim- 
plest of all these, that of 2 : 1 , gave, for the form of the trajec- 
tcnry, the common parabola. The hope of seeing this exhibited 
by the wire itself, led me to employ flat bars. Highly gratified 
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by the exact resemblance between the curves which I had 
traced od paper, and those exhibited by the motion of the balt^ 
I observed other varieties of the general curve, and found, in 
the exact agreement of all the phenomena, another confirmation 
of the generally received law of the elastidty of s{Nnngs. It is 
needless to give the analysis of any other varieties; suffice it 
that I have delineated a few of the more beautiful, and indi- 
cated the proportions from which they spring. 

Hitherto I have only spoken of vibrations performed by the 
whole length of the wire, but it is well known that these are 
frequently accompanied by vibrations of its aliquot parts. The 
centre of a smaller trajectory, described in less time, is then car. 
ried along the principal curve. The complex curve thence re- 
sulting, bears the same relation to these trajectories that the 
epicycloid bears to the circle ; its general phoronomic equations 
are, 

j7 = acos(^^~-^^j + acos(^tr ^ j 

y = 6 COs(^«r -^^ + 6' COs(^tr — "p-); 

It is not merely possible that the fundamental vibraiious 
may be accompanied by a set of secondary ones; these also 
may have their secondaries, and so on; the equations of the 
complex curves being obtained by ann^ing new terms of the 
forms, 

a" cos! «r r^r, j and h" cos( tr-^ — — j 

to the above expressions. 

On account of the great number of arbitraries which enter 
into such equations, the variety of the curves produced by the 
same wire is endless. In order to their perfect exhibition, the 
wires must be much elongated. Those produced by the round 
wire are by far the most beautiful ; the complexity of the others 
prevents the eye from catching their entire shape. Were the 
subject of sufficient importance, it would be easy. to examine 
the nature of these epicycloidd curves. It may already have 
appeared, indeed^ sufficiently trivial for the calculus that has 
been applied to it; yet, when it is considered that it is almost 
the first case of complex vibration which has yielded to a strict 
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analysis, and that it may ultimately lead to a knowledge of the 
more intricate acoustic phenomena, I may be pardoned the 
having pushed to such an extent a mere exercise for amuse- 
ment. 

The wh(de of these curves can be delineated on paper by 
means of a very ample apparatus ; of this I intend to give a 
description at an after time ; and, at least, this benefit has arisen 
from the investigation, that it has led to the invention of an ef^ 
fective parabola and ellipto^graph, suited to the description of 
minute curves. 

To those who are conversant ¥r]th sudi investigations, it will 
at once appear that a similar analysis would apply to the mo^ 
tion of the mast-head of a ship, and that that point describes, 
when the vessel both pitches and rolls, some one of these tra^ 
jectories. 

I have next to proceed to the investigation of the nature of 

curves described by the extremities of bent wires ; but this I 

shall defer till another opportunity. 

32, St^Akdbew'b Square, \ 
October 15. 1831. j 



On the Unifbrm Permeability of aU Icnowr m^ubsiances to the 
Magnetic If^uence, and the Applicationr^ the fact in En- 
gineering and Minings for tTie Determination of the Thick- 
ness qfScHid Substances not otherwise Measurable. By the 
Rev. William Scoresby, F. R. S. Lond. & Edin., Corres- 
pondent of the Institute of France, &c. &c. Communicated 
by the Author. 

JLhe general permeability of solid substances by the magne- 
tic influence, is a fact so extensively accredited, as to be acted 
upon by all practical men who make use of the compass ; but 
I am not aware of any series of experiments having been pro- 
fessedly undertaken, to ascertain whether this permeability be 
at once universal, and uninterrupted or unlimited. The re^ 
suits of experiments undertaken with the view of determining 
these particulars, will, I apprdiend, go far to shew, that, of a 
vast number and variety of bodies in which experiments have 
jret beea made, not even excepting iron in all its states, condi- 
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tionsy and combinations, all are perfectly permeable, and, as it 
were, quite transparent to the magnetic influence. And if so, 
we have a strong probability, by simple inference, that every sub- 
stance in nature is equally permeable. 

In regard to substances not JerruginouSj a great variety has 
been subjected to trial, and these of various solidity, condition, 
and thickness ; but in no case has any perceptible hinderance 
been offered, either by one substance, or by a variety of diffe- 
rent substances in combination, to the transmission of the mag- 
netic influence. The principal substances to which my ex- 
periments have extended, are stone, wood, and metals of vari. 
ous species ; brick, earth, water, paper, leather, hair, feathers, 
wool, plastering, glass, rosin, and also the skins and bodies of 
different aqimals. The thickness of the different substances has 
of course been very various, from a few inches to many feet, or in- 
deed to several yards. The magnetic influence employed in 
these experiments was chiefly that of three pairs of bar-magnets 
constructed under my own direction, a pair of one foot (C), a 
pair of two feet (B), and a pair of three feet in length (A) ; and 
the instruments for determining the degree of influence consisted 
of a pocket comp« ' .n DoUand, and one of Captain Kater's 
azimuth or surveyingcompasses. 

The nature o^jJ^e^ experiments simply consisted in the ob- 
servation of the^ angl ' deviation in the needle of the compass, 
under the actio* a of on or two magnets, with different solid sub- 
stances successivei^v ip rposed between the magnets and the 
compass ; and then comparing the deviation so obtained with 
the deviation produced at an equal distance, and in the same 
direction, when nothing solid was in the line of the attrac- 
tion. And in all cases the corresponding deviations at equal 
distances, were precisely the same, whether there was a mass of 
stone, wood, earth, or other substance, though of several feet in 
thickness interposed, or whether there was nothing. Thus the 
smaller magnet being placed at 13$ inches from the com- 
pass, in the line of the west point (that is, at right angles to 
the magnetic meridian) produced a deviation on the needle of 
SS"" ; but when a large mass of ivory, a lot of books, a thick 
block of fossil wood, an electrophorus contained in a tinned 
iron case, first in its neutral condition, and then excited, with A 
variety of other solid substances, were successively interposed, 
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the deviation was precisely the same. In like manner when the 
interposed substances consisted of walls composed of vaiious 
materials, or large blocks of stone of many tons in weight, the 
results were equally conclusive that the solid substances, though 
placed in the mo^ likely mode to interrupt the attraction, if 
that were possible, had no influence whatever. 

This fact being verified in a great variety of bodies not 
ferruginous, it next became an object to ascertain the effect of 
interposed iron. As iron in its metallic state, however, does not 
occur under circumstances at all likely to interfere with the ap- 
plication of the magnetic influence, designed to be made by this 
paper, my observations, in the present instance, will be chiefly 
confined to the influence of such ferruginous substances, on 
transmitted magnetism, as may possibly be encountered in tun- 
nelling or mining operations. It is only, indeed, on a very 
small scale that I have had opportunity of making experiments 
on iron ores — the specimens of these ores to which I could have 
access in this place, being chiefly merely cabinet specimens. 
They may serve to shew, however, that no difficulty whatever is 
to be apprehended in practical operatic. ' from the occurrence of 
iron ores ; but that the magnetic influisnix .s as freely transmit* 
ted through such substances as through those not capable of a 
magnetic condition. For in a series o^ experiments with iron 
ores in considerable variety, successiv J- interposed between a 
small magnet of 4^ inches in length,- ;^nU a pocket compass, the 
north pole of the magnet, and the cen^ e of the compass being 
8 inches apart, the deviation of the needle, which was 20** when 
nothing was interposed, remained uniformly, and, as far as the 
eye could discern, precisely the same. The ores made use of 
were from 1 to 7 inches in thickness, and consisted of the fol- 
lowing varieties : — Haematites, iron-pyrites, sulphuret of iron, 
Teitenisen, arseniate of iron, argillaceous clay-ironstone, spath- 
ose-iron, compact red iron-ore, micaceous specular-iron, kidney 
iron-ore, and iron-sand. Besides these, three magnetic speci- 
mens were subjected to trial, one of which, a piece of Frank- 
linite, being interposed, produced an increase of deviation of one 
degree ; another, a piece of magnetic iron-ore, three inches in 
thickness, being placed In its most neutral position, increased 

JANUARY MARCH 1832. Y 

Digitized by VjOOQIC 



328 Rev. Mr Scoresby on the Uniform Perw^ahUity of 

the deviation ^ao oae degree, whilst another specksien of the 
aame onneral, highly nu^netict diminiabed the deviation exactly 
the same quaotily. Tlwae difiMtDces^ tfaerefoie^ do mot alSect 
the general eancliuiooy \xA merdy bdicateeither a» ^rvov of db- 
servatibn oecaskmed hy the magnetic condidan of the substances, 
themselves, or a modiied influence on the needle, through a 
change in the magnetic condition of the nunerals induced by the 
proximity of the magnet. 

The fact» now briefly stated-*-indicatiog the uniform and um- 
versa! permeability of solid suhstMices by the magnetic influence, 
si^ested the ides that the measure ctf the magnetic influence,. 
as transmitted thvough solid substanees, would afford a mean 
of ascertaining the thicknesa of substances not otherwise deter- 
minable. For as the deviation of the compass needle under the 
action of a straight bar-magneC, at a given distance, and in a 
given direction, affords a satisfactory indicaticMi of the intensity 
of the action of the magnet, of course the same deviation pro- 
duced by the same magnet, under similar circumstances as to 
direction, &c. will give a satisfiurtory indication of equality of 
distance 

This, indeed, is a corollary neeessarily resulting from the ex- 
periments already described, for determining the uniform per- 
meaUlky of solid su^bstances to the magnetic influence, and 
therefore needb no proof. But still verification experiments 
were necessary, in order to determaae, fSur practical puvposes, 
these two^ points ; \st^ The degree of accuracy with which the 
thickness of solid substances may be measured by the observa- 
tion of deviations ; and, 2(2^, The distance to which the magnetic 
influence may be so employed. 



I. As TO THE SBGBEB Of ikCCUBACY WITH WHICH THB THICKNESS 
OF SOIiin SVBSTAJfCES HAY BE DETBBWINE^ BY THE UETHOB 
/>F MAGNETIC DEVIATIONS. 

It may be necessary in the outset briefly to state," the dif- 
ferent processes employed for ascertaining and comparing the 
magnetic influence. 
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Case 1. — When the Distance to be Measured is in an east and west 

direction* 

Let W, Fig. 1* Plate V. represent the wall or septum of a build- 
uig or a miney lying nearly in the direction of the magnetic meri- 
dian, the thickness of which is to be determined. The compass is 
placed at C, and, previous to the application of the magnet, is 
so adjusted in position, that the needle is made exactly to coin- 
cide with the north and south line of the instrument The 
north pole of the magnet M, being then presented to the com- 
pass, on the opposite side of the wall, will repel into the direc- 
tion a a the north pole of the needle, the deviation of which is 
to be carefully noticed. Then bringing the same magnet round, 
and presenting the north pole in the opposite position, as at m, 
it is moved backward or forward (in an east and west direction 
from the compass) till the deviation produced in the direction 
b 6, is the same as before. Then the distance from the pole of 
the magnet to the centre of the compass, in the latter position, 
ought to correspond with the distance through the wall to the 
centre of the compass ; for where the deviations under similar ac- 
tions are equal the distances will be equal. 

Cash II. — When the Distance to be Measured ties in an oblique or 
parallel direction, as to the Magnetic Meridian. 

Fig. 2. Plate V. represents a wall or septum of a mine lying ob- 
liquely (o the magnetic meridian. The compass is placed at C, 
with the north and south line parallel to the wall, the needle as- 
suming the direction of n, s. A small directing magnet h placed 
at D, and so adjusted as to deflect the needle from its meri- 
dional position into a state of parallelism with the wall. The 
needle is now made to coincide exactly with the meridional line 
of the compass, by an adjustment in the position of the compass, 
when, the magnet being placed beyond the wall^ as at M, 
the deviation, in the direction a a, is observed as before. Then, 
whilst every thing remains the same, the magnet is brought 
round to 971, into the straight line drawn from the magnet, and 
prolonged through the centre of the compass, and adjusted in 
distance, so as to produce the same deviation, in the direc- 
tion b 6, which, of course, gives the interval as in the former ex- 
periment. 
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When the action of the magnet on the compass is found to be 
very small, or when particular accuracy is required, the sum of 
the deviationsy produced by the two poles of the magnet M in 
succes»on, is taken, instead of the single deviation, by which 
not only is the angle doubled, but the error of observation re- 
duced to one-half. 

The first verification experiments, for ascertaining the degree 
of accuracy with which distances might thus be determined, 
using only ordinary instruments, namely, a pocket-compass 
and a twelve-inch bar magnet, were made through the walls 
and furniture, &c. of my own house. This magnet, acting on 
the compass through a partition wall of brick and plastering, 
produced a deviation in the compass of 45^ The comparative 
experiment, when the magnet was brought round into the room, 
and placed in the opposite position as to the compass, gave a 
similar deviation at the distance of 19^ inches: the distance 
through the wall was then ascertained tobe 18§ inches, making 
an error of Jth of an inch, or g^^th of the whole distance. A similar 
experiment was then made through a brick wall and book- case, 
filled with books, when the comparative experiment gave the 
thickness 21 1 inches, whilst the real thickness was found to be 
. 21| ; errors Jth of an inch, being only x jjth part of the whole 
distance. These results encouraging me to proceed, I subse- 
quently made the experiments contained in the following table. 
Using only the pocket-compass for the deviations, and two pairs 
of bar magnets, one pair (B), of two feet in length, and the 
other (C), of 12 inches, for giving the magnetic influence. 
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Now these experlmeDts, with mdinary instruments, go far 
enough to prove that the method here suggested for determining 
di;itance8, otherwise indeterminable, is capable of a degree of ac- 
curacy sufficient to render the method practically useful in min- 
ing operations ; for we find^ that, with a small pocket-compass, 
and two sets of bar-magnets (the largest only S feet in lei^th), 
distances amounting to above 8 feet are capable <^ being deter- 
mined to within 3 inches, or only ^^^th of the whole ; whilst in 
smaller intervals the proportion of error was often not more 
than /^ to J jjth of the whole distance. 

A single experiment, however, performed with the larger 
pair of magnets, and one of Captain Kater^s azimuth or survey- 
ing compasses, will be suffident to shew that this method of de- 
termining the thickness of solid substances, is capable of a much 
greater degree of accuracy. At the station in which the Liver- 
pool and Manchester Railway Company have their fixed en- 
gines for drawing carriages, &c. through the tunnel*, two exca- 
vations are cut in a solid freestone rock for the engine boilers. A 
trial was made to measure the thickness of the s^um of freestone 
between the boilers, as a test of the degree of accuracy of which 
this method is capable. The compass being placed on one side, two 
feet from the outer edge of the septum or wall, imd the two mag- 
nets (B), on the other (bearing east from the compass), the 
difference of the deviations produced by the opposite poles of 
the magnets was found to be 15° ^. The magnets were then 
brought round to the west side of the compass, when equal de- 
viations were obtained at the distance of 3 feet 5 inches from 
the centre of the compass. On measuring the front of the wall, 
its breadth was found to be 3 feet 1 inch, which, added to 3| 
inches, the distance of the centre of the compass from the wall, 
gave the total distance 3 feet 4$ inches, indicating an error 
of |th of an inch. Being a good deal perplexed with the amount 
of this error, which, on repeating the experiment, was still the 
same, it occurred tome, that the thickness of the septum, which 
appeared to be so uniform, might possibly not be the same. To 
ascertain this, the lines formed by both sides of the wall were 
projected forward co the distance of 8 feet^ when, instead of 
being parallel, they were found to approximate about 4 inches, 
or an inch in every two feet. Hence I found that the wall two 
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ISeet wiriiin the front edge must be thicker by one inch than at 
the edge. Thb oorreclioB, then, beiog applied lo the distance 
before measured, gives 8 feet SJ iocbes m the real distance, 
being only |th of an mch different from the result df the compa- 
rative expenment«<^-an error of only yf ^th part of the whole. 

II. TaXSy WITH MANY OTHJBB ANALOGOUS BBSULTS^ BEING 80 SA- 
TISFACTORY, IT NEXT BECAME AN OBJECT OF IMPORTANCE TO 
ASCERTAIN— THE DISTANCE TO WHICH THE MAGNETIC IN- 
FLUENCE MAY BE EMPLOYED FOR THE MEASUREMENT OF THE 
THICKNESS OF SOLID SUBSTANCES. 

For the satisfactory determination of thi& question, however, 
a number of distinct and particular investigations become ne- 
cessary ; such as the relation which may exist between the in- 
fluence exerted by different magnets, and their quality, dimen- 
sions, and number; with the law of the directive power of 
straight bar-magnets at different distances. 

1. In regard to the effect which the q^uHity^ dimensioned and 
number of magnets have on the extent i^ the if^htince and the 
accuracy of the resuUsj a considerable series of experiments have 
been undertaken. 

(1.) As to the quality qf the magnets^ I can only give the 
general results which my imperfect experiments on this point 
seemed to afford. Magnets constructed of steel made out of 
the best Swedish iron, appeared to me, in each case where I 
could compare them, to be susceptible of the greatest degree of 
power. And those which were tempered throu^umt their 
length (say reduced to a gold colour at the ends and gradually 
softer, or down to a blue in the middle), were more powerful 
, than others, which were only hardened at the poles. 

The latter result may be considered as fully established, being 
in accordance with all previous experiments by Coulomb, Biot, 
Kater, and other magneticians ; but the former, as to the eflfect 
of the quality of the sted, I state hesitatingly^ because of its 
being at variance with the conclusions of diflferent careful expe- 
rimenters. 

Digitized by VjOOQIC 



SS8 Rev. Mr Sooresby on the Uniform PermeabiUkf of 

(2.) The camparaiive directive powers of magnets qfdxffkrent 
dimensions was more carefully and fully investigated. 

a. As to the thickkess of bars in oilier respects the same.-^ 
A set of stnught bars, kindly furnished me by Mr Abraham of 
Sheffield, made out of the same mass of steel, and tempered in 
a similar manner, being of the same length and breadth, but 
differing as to thickness, afforded a satisfactory apparatus for 
the determination of this point. These bars were five in num- 
ber, each twelve inches long and one inch broad, and of the se- 
veral thicknesses of 0.55, 0.28, 0.20, 0.14, and 0.08 inch. 

Each bar being successively placed between the different poles 
of a pair of good two feet bar-magnets, was magnetized, first, 
after the manner of ^Epinus, and then, after their directive force 
had been tried, by MichePs method, — a single stroke of a power- 
ful horse-shoe magnet being made from end to end of the series, 
— when the following results as to their action on a compass at 
the distance of eighteen inches, and in the direction of the west 
point of the compass, were obtained : — 







Dedation 
by ^pinus' 
method. 


Deviation 




ThlckoeM 

of the 

MagneU. 




Second Trial 


Thiid Trial 


as the ban 
weremagne* 


after a lapse 
of five mi- 


after half an 
hour. 






tised. 


nutes. 






Inches. 










a 


0.55 


32* 


37r 


33* 


33' 


h 


0.28 


32i 




334 


.334 


c 


0.20 


29 


29i 


29 


29 


d 


0.14 


29 


294 


29 


29 


e 


0.08 


25 


274 


271 


274 



Comparing the last three columns, it would appear that the 
bars being magnetized beyond saturation, were not able to re- 
tain the power that was given to them ; hence, a diminution of 
intensity was discovered on the second trial, though, in the mean 
time, they were kept separate, and. not allowed to touch any 
magnetic substance, lebt thar power should be altered. 

These results were sufficient to verify the previous deductions 
of different magneticians, that little, if any, increase of power is 
gained by increase of thickness in magnets beyond a given mi- 
nimum ; for tlie intensity of directive force of the thickest bar 
above that of the others, is perhaps not greater than what is 
simply due to its greater extent of surface. 
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But the advantage of surface over mass was rendered pecu« 
liarly striking, by presenting the bars in combination (laid up. 
on each other, a situation of much disadvantage), at the same 
distance from the compass as before, according to the following 
arrangements :— 



MagiietiiD 
CombinatiQn. 


Tbickaot 

of the mass. 


D«vUitioD 
produced. 


Cotmondbig 
Tangents. 


o,d,e 
u,b,e,d,e 


0.22 
0.42 
0.70 
1.25 


42* 
46 
48 
50 


90040 
103553 
111061 
119175 



Hence, comparing the tangents of the angles of deviation, — 
the measure of the relative directive forces as established by 
subsequent results*, — we.find that the bars d and e in combina- 
tion (being 0.S2 inch in thickness), had a greater power than 
the single bar c (of nearly the same thickness), in the propor- 
tion of about 8 to 5. But if we take into account the injury 
done by the combination to the power of the bars, that propor- 
tion will be nearly as 2 to 1. For after the experiments were 
completed, the directive force of c was found to have diminished 
from 29° to 26°; d, from ^ to 27 J^ and r, from 27|^ to 

2SJ^t 

6, The comparative directive Jbrce of bars of different lengths 
— ^increasing also proportionably in their other dimensions — was 
the next object of inquiry. 

The design of this investigation, as also, indeed, that of most 
of the experiments in this section, was not so much to attain 
perfect results, as practical results, applicable to the method pro- 
posed for measuring otherwise indeterminable distances. 

* Were the magnet presented to the compass at right angles to its deviated 
position (or the position the needle actually assumes under the influence of 
the magnet), then the force exerted in drawing the needle from its meridional 
position would be represented by the sines of the angles of deviation. But 
when the magnet is placed always at right angles to the meridional position of 
the needle, the force is correctly represented by the tangents of deviation. 

f The greater loss sustained by bar e than the rest, confirmed me in an 

opinion previously formed, that its temper was less perfect than the rest. 

S 
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Hence, instead of procuring a set of magnets expressly con- 
structed for the inquiry, whose quality and temper should be 
the same, and whose lateral dimenskms should be in proportion 
to their lengths, I merely employed such magnets as I happened 
to have by me, with a view of ascertaining principally this ques- 
ticm. Whether the deviations produced by magnets of different 
lengths are nmikr, when their distances, in measures of their 
own lengths, are proportional i 

The following is a tabular view of the comparative devia- 
tions (being the sum of the actions of the two poles) produced 
by different bar-magnets, at proportional distances from the 
centre of the compass, in measures of their own lengths :— ^ 



No. of 


A. as inchei. 


B, 84 Inches. 


C, U iBcheB. 


B.ii Indies. 


Dfatance 


Sum of 


Dittance 


Sum of 


Dbtaace 


Sum of 


Distance 


Sum of 


yu^ 




Devfo- 


fxon 


DeriA- 


fipom 


Devta- 


fttun 


Derto- 


Compaas. 


tiODI. 


Compan. 


tioos. 


CompaM. 


tiom. 


Compass. 


tions. 




Ft IB. 


o / 


Ft. In. 


« / 


Ft m. 


• * 


Ft In. 


• / 


1 


3 


68.22 


2 


61.0 


1 


60.40 


8i 


119.10 


2 


6 


16.27 


4 


12.46 


2 


15.20 


16.0 


3 


9 


6.28 


6 


4.30 


3 


6.0 


1 0| 


6.60 


4 


12 


2.36 


8 


2.16 


4 


2.46 


1 6 


2.46 


5 


15 


1.26 


10 


1.16 


6 


1.40 


1 9J 


1.26 


6 


18 


0.49 


12 


0.45 


6 


0.60 


1 14 


0.56 



These results are sufficient to shew that the directive force of 
bars of different lengths— the other dimensions and magnetic 
energy being proportional, and their quality similar, is very 
nearly in the relation of their lengths. In each series of experi- 
ments, it will be perceived that the advantage is somewhat in fa- 
vour of the shorter bars ; but in no case has the short bar, at 
six lengths^ distance, the influence of the longest bar at five 
lengths' distance ; and although, at the first length, the differ- 
ences are very great, yet part of the excess in favour of the 
shorter magnet, is to be attributed, as will hereafter be shewn, to 
the greater proportional nearness of the attracted pole of the 
compass, than when this approximation of the pole bears a less 
proportion to the distance of the magnet 

(3.) The last inquiry belonging to this part of the subject is 
the effect of the number of magnets on the deviations produced. 

If the tangent of the angle of deviation be the measure of the 
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directive ferce of a magnetic faar, dien, we might in£er, that the 
combined action of two or more equal and similar magnets, 
ought to be equivalent to the amow»;t of the tangents of their 
several deviations. But, although the results of many experi- 
ments are found to approximate the ratio indicated by this co- 
rollary, yet in almost every instance the tangent of the angle of 
deviatioii produced by different bars in juxtaposition, falls short 
of the amount of the tangents of their individual deviations. 
This general fact suggested the idea, that, notwithstanding the 
iiars were not placed in contact, when their combined influence 
was tried, yet their very {proximity might operate to the dimi- 
nution of their influence. And thb, on trial, was found to be 
the case, especially with the pair of two feet magnets (B), tem- 
pered only bX the ends. The deviations produced by the two 
bars separately, at a given distance from the compass, were 
6^ 15' and 6** SO', amounting together to 1@^ 45', or, reckoning 
the sum of th^r tangents, to 1£° 36'. When the same bars 
were presented simultaneously to the compass, (at the same dis- 
tance as before), parallel to each other, and 12 inches asunder, 
their combined action was 1£° SO' ; at 3| inches asunder the 
deviation produced by them was 1^0'; at 1 inch, 11'' 30' ; at 
^th of an inch 11* 0'. Being again separated to S^ inches apart, 
their action was now 11° 30' ; and to 12 inches it increased to 
11° ^^^ — ^indicating, however, a loss of power by their proxi- 
mity from tangents 12* W to 11° b^\ or of about ^^th part of 
their force. Their separate action was now found to be 6° 5' 
and 6° 0', amounting to 12° 5'. The amount of the tangents 
of these two deviations observed separately, is 21168 ; whilst the 
tangent of the two, taken in combination at 12 inches distance, 
is 21104, being very nearly the same. Part of the loss of power 
in this experiment, is to be ascribed to the imperfect tempering 
of this pair of magnets, which, as I have stated, were not tem- 
pered throughout, but only at the poles. Still we find, that, 
when placed very near, though not in contact, their united ac- 
ti(»i was considerably diminished, but not permanently, so that 
their power in juxtaposition, at the distance of ^th of an inch 
from each other, was less than when they were a foot asunder, 
in the prqportion of the tangents of 11° 0', and 11° 55', — indi- 
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eating a temporary diminution in their energy, by mere proxi- 
mity, of nearly /gth of thrir power. 

With a pair of three-feet bars (A), tempered throughout, and 
mUgnetised some weeks previous to the experiment, not any per- 
manently deteriorating influence by juxtaposition, without coa- 
*tact, was perceptible ; and the temporary or local deterioration 
appeared to be considerably less. When these two bars, at the 
distance of nearly 9 feet from the compass, were arranged paral- 
lel to each other, 4 inches apart, they produced a deviation of 
exactly 5*^, whilst only ^th of an inch asunder (edge from edge), 
the deviation was not perceptibly diflerent ; but, when placed 
over each other, but still ^th of an inch asunder, the power di- 
minished to 4° 5(K ; and, when placed in anitadi upon each other, 
it was reduced to 4° 45'. When the magnets were again sepa- 
rated to the distance of 4 inches, their deviating power was 
4^ 58', indicating a very small loss of magnetic energy. 

The Tollo^^ing Table exhibits the action of these magnets se- 
parately, and also in juxtaposition, 4 inches asunder, at differ- 
ent distances from 1 to 6 yards : 



Na 

of 

Lenths . 


Bab. a. 1. 


Bab. A. 2. 


SuMor AanoB* 


Both babs, in jux- 
taposition AT DIS- 

TANCBOr4lNCHB8. 






















Mean 
Devia. 


Tan- 
gent. 


Mean 
Devia. 


Tan- 
gent 


Sum of 
Devia. 


Sum of 
Tangents. 


Cones. 
Angle. 


Mean 
Devia. 


Tan- 

gent 


1 


36-0 


72654 


32-22 


63380 


68-2'2 


136034 


53-41 


52-39 


131031 


2 


819 


14618 


7-8 


12515 


15-27 


27233 


1514 


14-52 


26546 


3 


2-56 


5124 


2-32 


4424 


5-28 


9548 


5-27 


5-29 


9600 


4 


1-23 


2416 


1-13 


2124 


2-36 


4539 


2-36 


2-36 


4512 


6 


0-46 


1338 


0*40 


1164 


1-26 


2502 


1-26 


1-21 


2357 


6 


0-28 


815 


0*24 


698 


0-52 


1513 


0-52 


0-50 


1455 



With these well-tempered bars, placed in juxtaposition 4 

* The first column of this division represents the sum of the mean devia" 
tions of the two preceding divisions ; the second column the sum of the Umgentt 
of the two prece'clmg divisions, while the third column exhibits the angles 
corresponding to these tangents. 
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inches asunder^ we have an extent, it is observable, of influence 
very nearly equal to the sum of the forces of both bars taken se- 
parately. For all practical purposes, we may therefore infer, 
that two well-tempered magnets, placed parallel to each other, 
and a few inches asunder, will exert the same force as the sum 
of their separate influences ; and that at all distances beyond 
twice the length of the bars, the angle of deviation produced 
by the two, so combined, will be almost precisely the same as 
the amount of their individual deviations, or twice as great as 
either separately. 

By means of a set of ten equal bars (IS^^j inches long), be- 
longing to a straight-bar compound magnet, I made a very ex- 
ten^ve series of experiments on the relative influence on the 
compass of several bars in juxtaposition or contact, when arran- 
ged in a great variety of ways. I shall only state briefly the 
results obtained with six of these bars. Their separate directive 
power on the compass, at the distance of 4 feet, was 3° 46', 
4° 16', 4° 30', 4^0', 4''30', and 8° 50.' When placed in the 
arrangement a, Fig. 3, ^th of an inch apart, their united power 
produced a deviation of IS"" 64' ; in the manner of 6, 16° 40' ; in 
the manner of c (all at the same distance from the compass, as in 
case by but disjoined), 16° 0' ; of d, 16° 10' ; of e, 16° 36' ; of^ 
(the same form as f, but touching laterally), 16° 43' ; of g, 
13° 30', &c. &c. 

After the experiments, according to the arrangements from 
a to n. Fig. 3 Plate VI., were completed, the six bars were 
placed in lateral contact, as at o, when their power, which the 
instant before, in the arrangement a, was 16° 64', was now re- 
duced to 1^30' whilst in contact^ and being restored to the 
position a, was 13° 64', exhibiting a permanent injury by the 
contact equivalent to the difference of the tangents of 16° 64' 
and 13° 64'. The powers of the diflbrent bars in juxtaposi- 
tion, as in Fig. a, before and after contact, were :— 
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9 Contact, wbA After Contact 

1, SMfi' 3*34' 

1, % 6 36 6 14 

1,2,3, 9 2^ 9 « 

1,2,3,4,... -...11 46 1926 

1,2, 3, 4^6) 14 4 » 

1, 2,S,4|,6, 6, 16 64 14 30 

The transient diminutton of energy by contact and juxta- 
position, was strikingly exhibited on separating the bars after 
the contact. Whilst they remained in contact, in the arrange- 
ment figured at o, their directive power was indicated by a de- 
viation of 12° 3(X, as just stated ; but, when removed to posi- 
tion a, each bar being y^^^th of an inch asunder, the deviation 
was IZ" 54' ; |th of an inch asunder, it was IS"* 54" ; an inch 
asunder it was 14'' 15' ; and two inches apart it was ll"" 48^. 

From these, and several other series of analogous experiments, 
it appeared, that in all cases there was an advantage gained as 
to power, whenever diss^imilar poles were placed in contact, over 
the corresponding arrangement with the bars separated, as a 
comparison of experiment 6 with c ; of h with i; o{ m with n, 
clearly exhibit ; — and that a loss of power was sustidned, by 
bringing into contact similar poles under a like form of arrange- 
ment, as appears from the comparison of a with o. And it was 
further ascertained that the advantage gained by favourable 
contact (that of dissimilar poles), was the gi*eatest with the 
softest bars ; whilst the loss sustained by unfavourable contact 
(that of similar poles), was also the greatest in such bars, — the 
hard tempered bars being, on the one hand, less susceptible of 
benefit from induced magnetism, and, on the other hand, less 
liable to injury from the contact of similar poles^ 

(To be concluded in next Number,) 
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Register of the Thermometer kept at Wardockhead during the Summer 
of 1828. By Mr Lang. CommuDicated by the Author. 



Latitude B^' 28^ Nortb. [Height of Ther. above the Sea 1386 feet. 
Longitude 3*" 50' West. | Distance from Leitb 49 miles, from DundHes 2^ 
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Quantfty of Rain that fell in June S| in. 

do. do. July 11/9... 

^. do. do. Aug. 10/if .., 

do. do. Sept. 74§.. 

do. do. 26th Oct 17| .. 

Total quantity— inches 50| 



The Bain-Gauge was erected in an 
exposed situation, and the quantity of 
Rain fitllen was immediately measured 
after the shower. 

CThe funnel was to the tube of the 
\ Rain-Gauge as 10 to 1. 



N. B — ^My brother is measuring what quastity fUls during my absence^ and if you, 
Sir, consider it of any value, I can at any time procure the Register from him. 
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936 RegUter of the TliermomeUr kept at Wanlockhead^ S^c. 

As the above register was taken at Wanlockhead, within a 
few yards of the highest inhabitated house in Great Britain, on 
tliat account I hope it may be of some value. Admitting tlie 
Cottijiafty'^s bouse at Leadhills to be 1880 feet above the level 
of the sea, by my measurement the situation of the gage was 
106 feet higher, or 1386. \ 

I beg leave also to add, that I had last summer measured, 
by means of a theodolite, the height of the Lowthers, and found 
that it rises 1129 feet above the Agenfs house at Leadhills, 
and consequently 1129 + 1280 zz 2409 feet above the level of 
the sea. 



JbMract of the Meteorological Journal of the Banff^ InsHtutiah^ 
kept at Banff CastU^Jrom let November 1890 to l»t Ifo^ 
vemberlSSl. 

The Obflervations were made daily at half-past 9 a. m. and half-past 8 
r. x. ; the Instruments employed being 60 feet above the medium 
height of the Sea, and at the dktaace of about (me finrlong from the 
high water«mark. 
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liovest observed height of the Barometer, Munch 13^ 
Greatest range of Barometer, 

Greatest observed heat, 29th July and 6th August, 
Greatest observed cold, 3l8t January, 
Greatest range of the Thermometer, 
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On tfie Action if Iodic Acid and (f Iodine on VegekMe Co- 
Imirs. By Abthur Conn£LL, Esq. F. K. S. E. Commu* 
nicated by the Author. 

In the account which I lately gave of a method of converting 
iodine into iodic acid, by the agency of nitric acid*, I mentioned 
that the solution of the iodic add, thus prepared, reddened lit- 
mus paper permanently, a circumstance which seemed inconsist- 
ent with Sir H. Davy^s statement, that that acid ultimately 
bleaches vegetable blues. I have nnce investigated this matter 
more particularly, and have found that iodic acid, whether pre^ 
pared by means of euchlorine, or by the process which I have 
proposed, reddens litmus permanently, both in the state of in- 
fusion, and in that of stained paper. This permanency, how, 
ever, of the reddening, action, appears to be peculiar to this 
colouring matter. If the blue infusion of cabbage is treated in 
the same manner, it will be found to be at first reddened by 
the acid jHrepared in either way, and afterwards to become yel- 
low, and a reddish-brown matter to precipitate to the bottom, 
the effect bdng complete in a few days. Paper stained with 
the same infusion is first reddened, and soon afterwards bleached. 
It is probable, therefore, that the general rule of Davy holds 
good, that v^etable colours are first reddened, and then bleach- 
ed or made yellow by iodic acid, however prepared, the excep- 
tion as to litmus being peculiar to that colouring matter, which, 
as is well known, has the additional peculiarity of not being 
acted on by alkalis. 

In the course of these experiments, I had occasion to examine 
the action of iodine itself on vegetable colours, which, it is sin- 
gular, is differently stated by different chemical writers. Most 
English authors have been satisfied with repeating the observa- 
tion of M. Gay-Lussac, in his memoir on iodine, that that sub- 
stance bleaches vegetable colours, but with much less energy 
than chlorine, and have not entered into any particulars as to 
how this action may be shewn. On the other hand, M. Rose, 
in his late valuable workf, has stated that iodine does not 

• See this Journal for July 1831. 

f Handbuch der Analytishen Chemie, i. 366. 2^ Auf. 
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888 Mr Connell on the Action of Iodic Acid 

destroy vegetable colours ; and even Berzelius has said that the 
aqueous solution or iodine does not bleach vegetable eoburs*. 
From the experimento, however, which I have made, it appears 
that the aqueous solution of iodine, notwithstanding the very 
small quantity of iodine which it contains, destroys vegetable co- 
lours to a very great extent, when added in sufficient quantity, 
although the bkaching is not ab^lutely perfect. The solution 
eilhfdoyed was prepared in two ways; firsts by boiling distilled 
water 0D the iodine of commerce, until it became of a decided 
ydilow colour ; and, secondly^ by dissolving freshly suUiitied 
iodine in alcohol, precipitating it by water, washing it iai^y 
with the latter fluid, and then allowing water to standon^^e 
finely divided iodine thus obtained, in which case it readfly be- 
comes yeUow by dissolving the iocBne even in the oc4d. The 
second method was followed with the view of purifyii^ the 
iodine, but the results are the same whichever method is fol- 
lowed. When blue cabbage infunon was treated with* five or 
siK times its bulk of the solution of iodine, the blue colour en- 
tirely disappeared, and a very feeble reddish or yellowirii tint 
only remained. The effect is best seen by diluting a corres- 
ponding portion of the infusion with a quantity of pure water, 
eqcttl in bulk to that of the iodine water used, when t^ di^r- 
ence of result becomes abundantly mani^t. When the infu- 
sion of litmus was treated in the same way, the effect- was just 
the same. No colour remained except an extremely feeble 
blackish tint «The bleaching action of iodine may also be exhi- 
bited in the solid way. If a piece of this substance be dtc^pped 
into a little of the infusion of cabbage in a tube, the liquid will 
be found to become gradually yellow, and, in the course of a 
few days, the effect is completed. The colour of infusion df lit- 
mus is also gradually destroyed by similar treatment, although 
mgreslowly* These ficicts, tending to confirm the original state- 
. mfint of Id. Gay-Lussac, may perhaps not be deemed superfluous, 
since that statement was made only generally, and the matter has 
subsequently been differently stated; and it cani^ot be a matter 
of indifference to establish that two bodies, allied together by so 
strong analogies as chlorine and iodine, agree also in possessing 
the remarkable property of destroying vegetable colours. 
" Lehrbuch der Chemie, i. 255. 
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- (have made several attempts to effeet the acidification of 
bromine by a process aimikr to that which succeeded in regard 
to iodiiie. I poared a few drops of* bromine into a glassctub^ 
about eight inehes long, and doaed at the lower extremity,, and 
then' added a little nitric acid. The liquid was heated in some 
-eitperiments to ebullition, and in others to a temperature short 
of thttt point, the upper end of the tube being kept cooled by 
moistened Inbulous paper, and the mouth loosely stopped.. The 
bromine, as it rose in vapour, was condensed in the upper part 
of the tube and feH back in drops into the acid, and as the pro* 
cess went on, the tube wa» occasionally indined^ to abseab the 
vapour which filled it This process was continued till little 
bromine appeared either in the Hqfuid or in the state of nuqpwr. 
The fluid was then poured out into an evafxirating basin, and 
coDjBentrated by heat^ but I could get bo evidence of the exist- 
ence otbromic acid in it *. 

The fact, that iodine may be acidified by the agency of ni- 
tric add, independently of affcmling a ready method of pro- 
curing iodic add, seems not withoiit interest, as iUustsating the 
nature of iodine. Many substances of the daas of nmple in- 
flammable bodies, both metallie and non-metallic, may, as is 
well known, be addified by means of nitric acid. Iodine, like 
chlorine and bromine, was long thought to have so little affinity 
for oxygen as to be incapable of directly uniting with it But 
the recent experiments of Sementini f have rendered it extreme- 
ly probable that iodine may be oxidated by simple contact with 
oxygen at a high temperature ; and the fact, that at the tempe-*^ 
rature of ebullition iodine takes oxygen from nitric acid, and 
becomes iodic acid, appears to point out another link of connec- 
tion, in addition to the many already known, between iodine 
and the class of simple combustible substances, although, of 

• Since this paper was written, I have repeated the experiment 6f boil- 
ing t<^ether nitric add and bromine in a longra* tube, the upper extromity 
of which was bent and terminated in water, with the view of condensing any 
volatile products; the adjoining portion of the tube being kept cool as before. 
The aqueous liquid was then gently heated till all the fi*ee bromine which 
had passed over appeared to be expelled. Even then it was largely precipi- 
tated by nitrate of silver, but the precipitate, from all its properties, appeared 
to be merely bromide of silver ; and I have not yet had time to ascertain why 
the precipitate was so abundant. 

f See Journal of Roval Institution for August 1831. ^ j 
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840 Mr Connell an the Action ^ Iodic Acid, S^c. 

course) its analogies with bromine and chlorine greatly prepon- 
derate ^. On the other hand, the uonpaction of nitric acid on 
bromine marks, a more feeble affinity for oxygen, and is not ia- 
consistent with our preconceived ideas c^ a body more nearly 
allied to chlorine than iodine is. The distinctions between the 
subordinate classes into which umple bodies have beea divided^ 
are evidently vanishing bef(H« the pn^ress of discovery, axid we 
seem last approaching to the establishment of an unbroken chain 
of elementary bodies, differing from one another by gradations 
of qualities which are continually approximating to each other. 
The discovery of selenium nearly destroyed the class of metals 
as an exclusive division. That of lithia, and its metallic base, 
went far to annihilate the distinctbns between alkalis and alka- 
line earths and their respective bases ; and it is extremely pro^ 
bable that between iodine and sulphur one or more bodies will 
one day be found to exist, combining many of the qualities of 
both these substances, and serving to unite them more closely. 
In the mean time, the more humble task of pointing out new 
facts in the history of already known substances, tending more 
closely to ally them, will not be devoid of interest, as contribut- 
ing in a less degree to the same general result. 



Critical Observations on the Ideas qfM. Alexander Brongniartf 
relaimg to the Classification and probable Origin cfTer^ 
tiary Deposits. By A. Boue', M. D. Concluded from 
p^e 178. 

iVl.* Bbongniabt, wishing to assist the geologist in the discri- 
mination of deposits by means of the zoological characters, de- 
tails the peculiarities by which we may distinguish the proteigue 
or upper tertiary soil from the tritonien or the under. We 
must, however, confess, that the zoological distinctions in this 
case are not more satisfactory than the mineralogical differences, 

• It is singular that, according to the recent experiments of M. Gual- 
tier de Claubry (Annaies de Chim. et de Phys. xlvi. 221.), the nitrous acid, 
or I^ponitric acid as it is sometimes called, is capable of depriving iodic acid 
of oxygen, and of being converted into nitric acid under the influence oTthe 
presence of water, and at ordinary temperatures ; and thus the relative forces 
of affinity for oxygen possessed by iodine and nitrogen or its oxides, woutd 
seem to be influenced by the temperature. 
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Imperftciions ofBrongniarts Fossil Tables, S41 

and that, on applying these to the various basins, the exceptions 
to the rule are nearly as numerous as are the cases in whieh it 
proves true. The upper part of the proteique formation does 
not, as M . Brongniart contends (page 15S), contain a great 
mass of rolled pebbles and sandstone, that mass occurring in its 
median part. M. Brongniart also forgets the sands, and we see 
that he is describing only the Paris and London basins, when 
he indicates flint pebbles ; besides, the Paris marine limestxme, 
with its plastic clay and marl, contains also conglomerate and 
sandstones. 

The shells of the tfitonien limestone^ in the upper tertiary soil, 
would be a good character, if they were not, like bones, of rare 
occurrence! If the fossils enumerated by M. Brongniart, as 
chsuracteristic of the upper tertiary deposits, did not exist in the 
tritonien group^ we would again have a good geological horizon, 
because these shells are very abundant everywhere, at least in 
particular beds ; but unfortunately this is not the case, and then 
their greater and less abundance in one deposit than another is 
of no use. In that case are ^' les cerithes cordonnes les Cytheres, 
le pectunculus pulvinatus et quelques autres petites huitres,"" 
(p. 162). The indications in the inferior parts of the upper 
tertiary soil, ^^ de beaucoup de pailettes de mica, de lits de 
mame argileuse et calcaire k grand huitres, d^os de cetacdes, no- 
tamment de lamantin, de clypeastres et de peu d'autres echinides,^^ 
are useful but subordinate characters. Besides, if molasse and 
subappenine clay are micaceous, mica occurs also in sands which 
are superior to these rocks. Bones are of great value to the cabinet 
geologist, but of comparatively little importance to the geologist 
studying the science in the field ; and the more so, as M . Brong- 
niart is careful not to assert that lamantirCs bones do not also 
occur in other deposits. This may be said of the ch/peasters. If 
great beds of oysters are important, why not also mention great 
beds of pecten or balanus, &c. ? The species alone can establish 
^me zoological differences amongst the upper and under ter- 
tiary deposits,' as M. Brongniart thus confesses : '^ Au moyen 
de listes aussi complettes qu'il sera possible de les faire, on 
pourra arriver k obtenir du caracteres tires de rapports nume- 
riques.au defaut de caracteres absolus,*" (p. 869). 

If that desideratum can be filled up, it will be with very great 
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difficulty, for M. Brongniart has united under the same head 
the fossils of both these periods. If we take into account the 
qpecies which are not accurately classified, and which are ar- 
ranged under the head terrain thahssigue in general, (p. 880), 
and then set aside the species from Plaisantin not classified in 
the upper tertiary soil, and also the species from Bordeaux, 
Dax, the Roussillon, Turin, Anjou, Brittany, and Mayence, 
arranged erroneously under the tritonian group; and lastly^ 
those of the green-sand of Trauenstein and Diablerets, recfc- 
oned, in our opinion, erroneously amongst tertiary- fossils, we 
can construct fossil tables which, taken together, will help us in 
the determination of the age of a tertiary deposit, at least if it 
contains many fossils, and if we haye collected them there our- 
selves. On the other hand, it is to be regretted that M. Brong- 
niart has omitted in his lists of fossils some very important ones, 
viz. the crania abnormes in the Bordeaux upper ternary, the 
vaginella in the subappenine clay, &c. We would also wish to 
know the reasons for distinguishing the Bolca deposit and that 
of Salado from the nummulite tertiary limestone, with shelly 
tufaceous volcanic rocks. If this last belongs to the tritonien 
or inferior group, the first rocks are also of this class, for the 
'slates with fishes and plants are only an accident in that num- 
tnulite limestone, as the lignite clay in the marine limestone at 
Paris. A moment of hesitation must have given rise to that 
angularity, to see the fishes of Bolca in the proteique group 
(882), and the fucoides, and all the plants excepting the Tenop- 
teris Bertrandiy which is associated with the last, in his tritonian 
class (p. 398). In short, M. Brongniart. will readily acknow- 
ledge, that the imperfections of his still useful tables of fossfls, 
would conduct to strange results, if we were to take them it la 
lettrey as the sole basis for the determination of, tertiary deposits. 
I regret I cannot agree with M. Brongniart in the characters he 
gives to his proteique system^ viz. that it contains few madre- 
pores and no nummulites (p. 153), because the upper tertiary 
limestone of Austria, Hungary, and Transylvania, contains 
thick beds entirely composed of a variety of nummulites, while 
the sands abound in coralline bodies, as is the case at Eisenstadt 
in Hungary. * Jn the subappenine clay marl, madrepores are 
rather uufrequent, excepting the genus turbinolia, &c., but they 
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Formation of European Tertiary Basins. 343 

abound in the upper tertiary sand and limestone. We may 
add, that M. Brongniart is wrong in n6t admitting nummulites 
in molasse (p. 148)9 for some have been found in that rock in 
GaUicia, and also in Hungary. 

Laady, we may notice the manner in which M. Brongniart 
conceives the tertiary badns were successively filled. No one, 
as far as we know, maintained that these basins were Caspian 
or inland seas ; and, in general, M. Brongniart^s ideas on this 
subject have been adopted (201). These basins communicated 
with the. ocean, or they were only great gulfs, which received 
varicrus deponts, according to their locality and geographical 
distribution. According to this view, a basin may be called a 
Mediterranean basin, if it communicates with the ocean by a 
narrow channel, and a gulf would be exemplified by that of 
Gasoony. Now if, during the tertiary period, the Mediterranean 
communicated with the ocean through the south of France, and 
Kdth the Baltic Sea by the Black Sea and Ru^in, these pecu- 
liarities will not hinder us from sajring, that the Mediterranean 
deposits took place in a neatly enclosed basin, while the tertiary 
rocks of Bordeaux would have been deposited in a great gulf. 
On die other hand, there were in £urope during the tertiary 
period some other basins, with still smaller outlets than the 
Mediterranean ; for instance, that basin which extended from 
Grenoble or Chambery through Switzerland and Bavaria to the 
extremity of Hungary. It is evident that this great basin could 
not have had any outlets (supposing things as they are at pre- 
sent) unless by Grenoble, through the rent of the Fort KEcluse, 
by that of Bingen near to Mayenoe, and that between Sanchova 
and Orschova in the Bannat. If it seems probable that two 
or three of these oudets were formed during the alluvial period, 
we at once perceive that there would have been then a nearly 
inland sea. The Bohemian basin appears also to have had, 
during a long tertiary period, only one outlet, and that towards 
the North Sea ; or it was, in fact, during that period a true in- 
land sea> and hence the tertiary deposit it contains is merely a 
lignite clay without marine shells. It is even possible that, like 
the Allier and the Loire basins, it may haVe been during the. 
terdary period not only an isolated basin, but one on a* hi^ei: 
level than others. 
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Tfaeie obvious facto M. Brongni«rt seems 'io forget, whni lie- 
remarks, <' Qu'il ne peut admettre dei basrins eatoures 4e ma* 
niere k en faire autant de Caspiaiines, dans lesqadies les f^eno4 
menes et les productions auront ^ difibrens, ^i se ^efom^ 
trouv^ k differentes hauteurs, dans lesquelles les phen<N»eties 
geolc^;]ques. auront eu des dur^s ires-diTerses,^ (ip.W2y Tbe 
structure and form of the tertiary deposits do not, acoordiog- to 
this geolo^t, support that idea,, yet what a difference does niit 
M. Brougniart point out between the basins of Paris and of 
Switzerland, those of London and of Auvergne, &e. As he 
does me the honour of quoting my geological map of Europe 
as a proof of tlie extent of tertiary deposits^ I use the liberty af 
requesting him to compare their geographical distribution with. 
our idea, and to see the conformity of both. The actual state 
of things, far from being unfavourable to our opinion, is, on the » 
contrary, much in favour of it, as we observe seas^ as the Medi^ 
terranean and Red Sea, the Caspian and Black Sea, the Pacific 
and Atlantic, near each other differing but little in their kvds. 
Now, supposing these seas to be dried up,, we would have in each 
of them peculiar deposits of limited basins.. The differences of 
level have been formerly greater, while the actual uprai»ng 
of continents are trifling in proportion to what formerly took 
place. We must believe that M. Brongniart starts from the 
principle of Von Buch, that the chains have been produced dur- 
ring the alluvial period, and that Europe has been thus unequally 
elevated; at least M. Brongniart tells us positively that, during 
the saturnian or old alluvial period, ^' les plupart des mon-» 
tagnes on ^t^ elevees, et les couches ont et^ soulev^es, inclin^es,. 
courb^es et bris^es,^ (p. 64). The works of Steno, of Heim,. 
of Jobert, of E. Beaumont, and our own, contain proofs enougb 
that, on the contrary, the number of hills elevated has been less 
in the alluvial period than in the preceding one. 

On this supposition of M. Brongniart, it is evident that the 
basins would have had every where the same level, but then the 
tertiary soil, hi fJace of being distributed in basins, would have 
covered the whole of Europe. M. Brongniart does not go so far 
as Mr Martin *, who forms thq tertiary basins after the dejposi-^ 
lion of the tertiary deposits. M. Brongniart admits the existenoe 

* QvK the Denudation of Sussex, I82a. -^ 
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ofl^f^HI^ #f);^ >)^ ob^lk period) qihL eten hdote tt'; i biit ^4i4- 
siru^^idgui^ existed, at tbattemo, tliew should' liio/bave fcoei» 
sepo^^ted .by xidgesr or at least by piaUaux ; and what oirouai- 
sti|i^9ejs,caii have prevented the local existenoe of true* Gasjmaki 
oriolwd'SeofiiP .^ ^ 

When we examine the European tertiary banins^ We beemHtd 
conykio^ that they wore nearly endosed on all sides. If it hM 
been, otherwise^ the Jarafisie: chain not existing, die Swiss aad^ 
lass would have extended into Franche^Gorate. Without the- ' 
German Jura, or Alb, and the Black Forest, the valleys of the ' 
Necker and the Upper Maine would noK be deprived of terti&ry 
rocks ; without the drcular zone of Bohemian mountains, thkt 
country would offer a miiqture of the tertiary deposits of Austria 
and of northern Germany. Without the Carpathians, the ba- 
sins of Austria, Hungary, and Gallicia would be identic. 
Without the Alps, we could not explain the difference betweett 
the tertiary rocks of the northern and southern sides. Without 
the hills in northern Grermany, the mineralqgical difference of 
the basins of that country with those of the southern part of 
Garmany, would remun unexplained. Without the chalk 
ridges of England, we would be astonished to see the London 
clay deposited at the same time with the Paris limestone. We 
cannot be answered by saying that the alluvial matter brought 
down by rivers must have been different in different gulfs, 
because we quote examples like that of the Necker, where no- 
thing whatever was deposited, and Bohemia and Auvergne, 
where there is only a single deposit. Still we would have the 
unexplained fact of the Paris limestone on the southern foot of 
the Alps, and the molasse on the northern side. 

On the other hand, the study of the upheaving of strata has 
led Humboldt, Jobert, De Beaumont, and ourselves, to acknow- 
ledge that elevations have taken place at different times, so that 
there have heea at all times different levels, and hills, and chains, 
and, consequently, the more the number of elevations has increased 
the more the chains and levels become numerous, and also the ca- 
vities or basins. Amongst these last,, those which remained at the 
level of the ocean, or of which the bottom was still lower, were 
then gulfs or bays more or less separated during the time that 
the inland seas were occupying those of which the bottom was 
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higher than the ocean, or which, with a lower bottom, were se- 
parated from the ocean by a chain affording only exit to a 
small stream of water. Probably the elevations daring the al-^ 
lavial period hastened the change or conyersion ctf the salt-wa- 
ter basins into fresh-water lakes, or their drying np^tirely. It 
is also evident that in some countries the elevation of the coun- 
try has been followed by a sudden retreat of all the sea- water, 
and then streams were establi^ed ; or, in favourable circum- 
stances, a bank has permitted the accumulation of water^ and 
one or more fresh-water lakes have been formed, as in Auv^gne 
If that district had not had, during the deposit of the Paris ma- 
rine limestone, a different level from that of the ndghbourhood 
of Paris, marine limestone would ako have been deposited there. 
M. Brongniart will be convinced of it, as soon as he renounces 
bis opinion that at Montmartre there is a fresb>water deposit, a 
theory long ago rejected by Professor Jameson (in 1816), for 
his theory admitted the finding of true fresh-water rocks in 
Auvergne. M. Brongniart was naturally led to the ccmclusioB 
that both basins had the same level. We think tbkt many 
things tend to shew that Beaumont is right in placing the ter- 
tiary limestone of Auvergne as parallel with that of Fontain- 
bleau, and with the gjrpsum of Montmartre, a propositioD which 
is in concordance with the opnion which muntains that there 
existed a difference of levels. Such, then, are the considerations 
suggested to us by li^. Brongniart^s opinions. We may be wrong 
in many things, but we are right in some. Our observati<m% 
are not to be viewed as depreciating the inoontestiUe merit of 
M. Brongniart, who has formed at Paris a particular school of 
geology, and has in this way given a new direction to geologi- 
cal sdence. 



On tTie Consumption of Gold and Silver in Britain *n the 
Twenty Years between 1810 and 1829, but especially on 
the application of them to other purposes than Coin. By 
William Jacob, Esq. F. R. S. 

X HE greater part of the application,^ both of gold and silver,. to 
other purposes than the fabrication of money takes place in 
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London ; but in Birmingham much gold and some nlver are an*- 
nually applied to various ornamental pqrposes. In Sheffield 
there is much use of silver, chiefly for platkig. In Liverpool 
and Chester many watches and some jewellery are produced, 
and those articles which are liable to the duty are samy^ at 
the latter place. At Derby there are several manufacturers erf 
jewellery and gold articles, who produce goods of a quality su- 
perior in the fineness of the metal to those made commonly in 
Birmingham, but perhaps inferior to the best London jewellery. 
At Newcastle, York, and Exeter, are manufacturers of goid 
and silver goods, and of jewellery. In Scotland and in Ire- 
land the goods they make, which are not liable to duty, bear 
probably the same proportion to those chargeable with it, as is 
found in the manufacturing towns in England. 

There are few towns in the kingdom where there are not to 
be found some gold and silver smiths, who use greater op less 
quantities of the two metals. Plain gold rings, and gold chains 
from wire of appropriate size, are commonly made by sueh 
workmen, and though the quantity by each individual is small, 
jet the consumption of the whole number must be of con9ider. 
able, though unknown, amount. 

It would have been imposnUe to have obtained from so 
many and such various quarters, whatever pains may have been 
taken, exact returns. It was thought proper to limit the per^ 
sonal examination to the three principal places — London, Bir- 
mingham, Sheffield. In the author^s inquiries among the per- 
sons connected with the several branches of the trades that use 
gold and silver in those three places, he has found so much rea- 
diness, to communicate information, so much accuracy generally 
in the accounts rendered by some, verified by similar accpunts 
supplied by other individuals, and so much denre to point out 
other sources of information, that he looks back to the time 
spent among those persons with much satisfaction. 

In each branch of the trade a certain number of persons were 
so kind as to furnish exact accounts of their own consumption 
of both gold and silver, and their opinions as to the quantities 
consumed by others in the same branch. By this a clue was 
furnished, when these several accounts were compared with each 
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othar, which led to calculations that approximated as near to ac- 
curacy as could be expected in such an inquirj. 

Tn SKHuei cases the trade of a refiner of gdd and silver is com 
l»ned with another, technically distinguished by the natne of 
sweep'7»asher8. The persons employed in this branch purchase 
whatever refuse is obtained from the floors of the various de^ 
scriptions of workships in which the divisions and subdivisions of 
the trade in gold and silver are carried on. These sweepings^ as 
tbty are termed, are first, by stamping, crushed into a minute 
dost. The mass is then amalgamated with mercury, which 
takes up the precious metals. This composition afterwards un- 
dergoes a kind of distillation, in the course of which the mer- 
cury is evaporated by heat, is then condensed and preserred, 
and the predous metal parted for future application to the pur^ 
poses for which it is needed. 

In pursuing our inquiry, the first step appeared to be to as- 
certain the quantity of gold which is annually produced by the 
whole of the refiners and sweep-washers. Whatever that quan- 
tity might be found to be, as the whole is applied to manufac- 
turing purposes, it would be a guide to the knowledge of the 
remainder. There are oertiun branches of trade in which re- 
fined or pure gold alone is used. The gold-beaters, the water- 
gildersy the gold-lace makers, the china-elders, the gilders of 
buttons, and of toys, and of trinkets, use only fine gold, or gcdd 
with such minute particles of alloy in it as are necessary to make 
it adhesive. The jewellers, too, who are the great consumers of 
gold, use partly refined gold, or at least a considerable number 
of the trade do so. The case, however, of that business will be 
presently considered more at large. 

As the reports of the quantity of the gold which the refiners 
and sweep-washers furnished to the several branches of th^ ma- 
nufacturers of gold articles were very discordant, and varied, ac- 
cording to the persons who supplied them, in the proportion of 
one to four, or even one to five, and as all furthei* cakubti^ns ' 
must, in some measure, depend on the degree of corre6tnes»< 
which could be obtained on that first step, it appeared neoesstt^y 
to attend to it most scrupulously. 

The business of a refiner requires a large capital Prom the 
high value of the smallest particles of their commodity, a minute 
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attentioa to every detail ia iDdispensable. It is impo^ble. to 
conduct the delicate operations on which they are engaged,, with- 
out some cousidierable knowledge of the chemistry of metallic 
substances, which is, in many instances, extended far beyo^ 
the bounds of their own trade. Traders of this description are 
open and accurate in their communications with those frota 
whom they fear no rivalry, and suspect no improper or uader* 
hand intention ; and, except in one instance, every individual 
applied to frankly stated his own product of refined gold, and 
gave his opinion of the product of other houses with whose trans* 
actions he had any means of being acquainted. Out df twenty- 
three or twenty-four houses in the country and in London, in 
these branches of trade, eleven supplied to this inquiry the real 
quantity of gold which on the average of the last years they had 
refined. This was done cinder an assurance of secrecy as to 
each individual, but with full permission to state the collective 
result in any manner that might be deemed advisable. A small 
number of these houses refine more than 13,000 ounces yearly, 
most of the remainder from 6000 to 8500; and the produce of 
the whole eleven amounts to 108,600 ounces. There are twelve 
or thirteen others, of which three may be calculated to refine 
about 4500 ounces each, four about 3500 each, and the remain- 
ing four about 2500 each. 

The whole may be brought under one view thus : 

Product of pure gold from eleven houses, 108,500 ounces 

three houses, 13,500 

four houses, 14,000 

four houses, 10,000 

146,000 

From the time that has been spent in this branch of the in* 
quiry, — ^from the number of persons from whom communica- 
tions have been received, — and from the consideration which 
has been since paid to all the circumstances connected with the 
subject, — the degree of confidence given to the result arrived at 
is greater than can safely be bestowed on the future stages of 
the examination. 

The mode in wh^^h these 146,000 ounces of pure gold. Are 
disposed among the several manufacturers becomes now a topic 
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for coBsideraUon. The several modes liave been attentively ii»- 
quiied into among the chief persons emjiloyed m the several 
seats of the manufactures in this kingdom, and, on a great part 
of them, the informatioQ obtained has been toleraUy definite; 

The various branches of gilding cause a great annual con- 
sumption of the finest gold, or of gold with such minute prv^nr- 
tions of alloy as do not lessen its value more diab I per cent^ it 
being not more than two or three grains in the ounce 

The gold-beater'^s trade is chiefly carried oh in London ; to 
an infericff extent in Birmingham, Dublin, Glasgow, Edinbui^, 
Liverpool, attd some other places. The numbers cxf this branch 
are about eighty in London, and twelve or fourteen in the other 
places. One of die largest makers cl leaf-gold stated his weekly 
use of thai metal to be twen^ ounces ; another, v^ho may be con. 
'sidered asiedium raanufactuier, shewed, by reference torfaiw ac- 
counts, which were kept with appareni! regulfkity, that he ittd 
used sixteen ounces and^a quarter weekly. Several weve conversed 
with, who did not use w^kly more than three or four ounces, 
and some who worked up still less, and that chiefly by their own 
family, with the help of one or two apprentices. It danoot be 
very incorrect, considermg that the greater numfaiers ei^aged in 
this branch of trade, are of a class that can scatoely earn more 
than the wages of a good journeyman, if we Estimate the ave- 
rage rate of the whole ninety gold-beaters at three ounces week- 
ly. A corroboration of this estimate has been obtained by cal- 
culating the rate of wages^ and comparing it with the given 
quantity of gold. s . 

The leaf-gold, when finished, is |daced between paper, in 
leaves of three and three-eighth inches square, twenty of which 
form a book. These books are sold by the thousand, at various 
prices, according to the thickness of the leave& It was found 
that eight penny weights of gold could be converted into a thou- 
sand books (rf the cheapest, that is, the thinnest, kind. The cost 
of the gold, at 87s. per ounce, amounted to S9d., and the oost of 
the labour on it amounted to ^s.; and the thousand books 
thus produced were sold at L. S, 15s. ; thus leaving. an appa- 
rent profit of no more than Ss. to the manufacturer. Ife de- 
rives another^ and, perhaps, his chief profit, from the portions 
of gold that are saved as clippings, in reducing the leaves to 
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the proper form and extent. In beating the gold, it is, by re- 
peated operations with a hammer, brought to the required thid 
state ; but it is in large leaves, of an inr^ular shape, and these, 
when reduced to the prescribed form and mze, necessarily leave 
much clippings, all of which are carefully preserved. for future 
apfdications, and contribute some addition, perhaps 10 per cent, 
to the gains of the manufacturer. 

The account here g^ven, of the gold-beater^s operations, ap- 
plies more especially to the trade as carried on at Birmingham^ 
where the chief leaf-gold is of the thinnest kind, and in which, 
consequently, the wages bear the highest proportion to the va- 
lue of the gold. In London, though some little leaf-gold is 
niasde, chiefly^ for the use of painters,, as low as L.8, lOs* the 
thousand books, the greater part is of a thickness which makes 
it worth from L. 4 to L. 4, 10s., and from that price upwards to as 
high as L. 9. It thus appears that the proportion of the wages 
4o the gold varies excessively ; in the thinnest leaves amounting 
to more than two-iifths, and the thickest, which requires less 
hammering, to less than one-tenth. 

This disquisition may appear too minute, and may, periiaps, 
be tiresome to the reader; but it was made, among other in- 
quiries, to verify the calculation, framed in another way, on the 
<}uantity of gold used by the gold-beaters. Having aacertaiiied 
the number of hands, the rate of wages earned, and the weight 
of gold weekly used in a particular shop, and then learning the 
number of workmen in the other simflar shops, an esCiiMlnen 
was made, which came sufficiently near to that produced by the 
relations of the several persons conversant in that brandi of bn- 
mness, to satisfy the inquirer that his view could not be far re- 
moved from the truth. 

We arrive thus at a conclusion^ that the annual consumption 
of all the gold-beaters in the British kingdom is about 17,500 
ounces of fine gold. 

Another description of gilding requires annually a great por- 
tion of pure gold. This trade is sometimes distinguished by 
the name of water-gildingj and a considerable branch of it by 
that of toy or button gilding. The gold, in the form of dust 
or fine powder, is mingled with quicksilver, and, in a oonsast- 
ency like paste, is applied to the metals that are to be gilt. 
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The mercury causes the gold to adhere to the other metals, 
when, by the application of heat, it is evaporated, and leaves 
tbegold on the surface of the object. The application of gold 
iO'tbis way may be distiBginfthed by the two principal branches 
Aftkm manufactures in which it is used. The trade in gilt 
buttOBB IS dflefly carried on in Birmingham, but extensive, 
ly also in London. In the first town, there are upwards of 
fifty large, and many small estabhshmeiits ; in the latter a mtlch 
smaHer number, but these are calculated to expend about three 
times the same quantity of gold on the same numlier of but- 
tons. From the influence of fasfanon within the three or four last 
years, the number of ^t-buttons fabricated has somewhat de- 
clined, though the whole produced is still very large. Many of 
those for the use of the officers of the navy and army, and other 
gmtlemen, are made at Birmingham, as are those destined for 
foreign markets, whilst the trade in London supplies a portion 
of them to the higher classes, and has an almost exduave mo- . 
nopoty of such livery buttons as have arms or crests stamped 
on them. 

Communications received from ten of the lai^est manufac- 
turers in Birmingham led to the conclusion, that their weekly 
consumption of fine gold had, till within the last three years, 
amounted to 200 ounces weekly, and that the several smaller 
houses, from their greater number, might use about 800 ounces. 
Within the last three years, the demand has declified, and the 
consumption of gold is estimated not to exceed 360 ounces. 
The quantity used in London is not supposed to amount to 
more than one-sixth of that which Birmingham consumes, and 
OR these grounds we are led to the conclusion, that the whole 
trade in gilt buttons has, during the last twenty years, required 
-a supply of gold of about 650 ounces weekly, or about ^1,800 
ounces yearly. 

A larger portion of gold is used by the manufacturers of ^It 
toys, a branch of trade which is followed in more than 100 es- 
tablishments in Birmingham, and several in London. The 
vast quantity of wares of this description, of which almost 
every part of the worid receives a supply from England, would 
require an enumeration of all the personal and domestic omor 
ments and utensils that are known, whose value singly may be 
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very minute, but, when the whole mass is included, compre- 
hends a great amount. 

The gilding of these toys aud trinkets is in part executed by 
the makers of them ; but a very large part of such gocxla is 
formed by one class^ and afterwards sent to another brand) of 
trade called gilders, who execute only that part of the work. 
Among those who gild their own goods, it was found, in individual 
instances, that several had used from six to t^ ounces of gold 
weekly ; that others, and those the most numerous body, used 
from three to four ounces weekly. With those who gild the 
goods of other people, the consumption of gold is much larger : 
in one case, it was found to have been from twenty to tMrty 
ounces, and in some others from fifteen to twenty ounces. It 
was impracticable to visit and obtain accurate returns from a 
number of tradesmen, amounting, in the two classes here treated 
of^ to more than 150 in Birmingham only, besides some in Lon- 
don. It was deemed sufficient to see some of the most respect- 
able and intelligent, and, from their accounts, to frame the most 
probable average of the whole. In this way, and considering, 
that, especially in London, a large portion of silver goods is 
gilded, either internally or wholly, we have been induced to 
calculate the weekly consumption of gold in tlie gilding of the 
description here noticed, at 600 ounces weekly, or 31,200 ounces 
apnusdly. 

The plating of gold, which will be further noticed in the 
wliject of jewelleries, under consideration, is supposed, by those 
well acquainted .with the trade, to employ about fifty ounces of 
fine gold weekly, or 2600 ounces yearly. 

The use of gold in the potteries has very much increased of 
late years, as must be obvious to any person of observation who 
notices liow profusely it is applied to tea, to table^ and orna- 
mental china. From the great number of manufacturei^ of 
that commodity, and from their not being very mudi concen- 
trated, for, though they abound most in Staffordshire and 
Shropshke, there are large establishments at Worcester, Derby, 
in Yorkshire, and other parts of the kingdom, it has been diffi- 
cult to make such particular inquiries as have been directed to 
other branches of trade. From the imperfect view we have 
been enabled to take, and from the opinion we have obtained 
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from some of the larger dealers in china-ware, we feel disposed 
to consider the whole consumption to be about 100 ounces 
weekly, or 5,200 ounces annually. 

The china 'manufacturers use only the fine gold. Some is 
supplied to them by the refiners of Birmingham and Sheffield^ 
but the larger part probably from those of London. It has 
been stated, that some of the manufacturers have l)ought as much 
as twelve or fourteen ounces a- week ; but it could not be clearly 
shewn that such was the regular demand, or, taking the num- 
ber of them into calculation, the estimate would be much greater 
than is here assumed. In this state of great uncertainty, it has 
appeared more proper to take the opinion of those most con- 
yersant in the trade, than to adopt any estimate on imperfect 
materials. We have now arrived at the end of the calculation 
of that portion of refined gold which is applied to all the pur- 
poses of manufacturing, except to that in which the far larger, 
proportion is annually consumed, the fabrication of those ele- 
gant ornaments collectively, denominated jewellery. 

According to the best information that could, from the f»>- 
ture of the case, be obtained, we have arrived at. a conclusion 
that, of the gold rendered pure by refining in the kingdom, 
amounting to 156,000 ounces annually^ the application of it in 
the various ways that have been examined, amounts to about 
88,000 ounces, leaving nearly 60,000 ounces yet to be accounted 
for. 

It may be here remarked, that, with the exception of that 
gold which is used by the gold-beaters, the whole of the por- 
tions we have noticed may be said to be not merely applied but 
absolutely consumed. Of the best gold, it is supposed one- 
fifth may be again recovered by the burning of picture-frames 
and such other substances, except the metals and the pottery, 
upon which the leaves have been laid. 

The application of gold to jewellery must now be considered, 
in the course of which it will be seen that the quantity so ap- 
propriated very far exceeds in amount all the other modes in 
which that valuable substance is made use of. 

Without being minute observers of fashion, or without being 
constant frequenters of those circles in which its changes are 
most observable, it is impossible not to remark how great, 

Digitized by VjOOQIC 



JeiceUers, 365 

though gradual, has been the increased introduction of gold or- 
naments in the decorations of females. This has been especial- 
ly remarkable within the whole of the last twenty years, but, 
perhaps, much more so within the last than the first ten years 
of the period. 

Only a junta of jewellers, dressmakers, and ladies^ maids, 
could ^ve a complete catalogue of the numerous ornaments 
of gold and silver which have of late been added to the dress of 
our females in the higher circles of society. Ornaments for the 
head, including large combs of gold, necklaces, and brooches of 
extended size, clasps and buttons of gold to fasten the bodies of 
the gowns, bracelets and armlets additionally, numerous rings 
on the fingers, gold hooks-and-eycs for the drapery of the gowns, 
eye-glasses set in gold, and secured by chains of gold, and a 
watch with gold seals, and trinkets too numerous to be men- 
tioned by one not professionally a master of dress. Such are 
the additions recently made to the application of gold to pur- 
poses of ornament. 

Whatever effect may be produced by such fashionable changes 
when confined to the higher classes, it is not bounded by their 
consumption alone. The ornaments of this kind are first fabri- 
calted of fine gold, and commonly in London alone. They are, 
however, soon imitated, by other workmen, in gold of inferior 
quality, in some degree, of inferior workmanship, at Derby and 
Liverpool, but more especially at Birmingham. At the latter 
place much gold is so mixed with alloys, in the combination of 
which so much chemical knowledge is applied, that it can be sold 
at all prices from a half to even a quarter the cost of standard 
gold. From metal of these several degrees of fineness, ornaments 
are made which enable the more numerous class, a little below 
the fashionable world, to jrival their superiors in fashion, and with 
no danger of their inferiority being detected, except by the very 
small number who are critical judges of the metal. 

Another step has been made in the progress of suiting or- 
naments to the finances of a still more numerous class of 
lovers of dress. Of late years the practice of plating with gold, 
in a manner similar to that long practised with silver^ has been 
introduced. A thin plate of gold is fixed on a thicker one of 
inferior metal, and then, by means of the powerful flattening 
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mills, the substance is extended to the space desired, and pre^ 
sents a sheet, on one side of thin gold, and on the other of in« 
ferior metal. From this metal, 'thus compounded, great num- 
bers of seals and other small articles are made, which are gold 
to appearance, and will retain that appearance, even when con- 
stantly worn, during ten or twelve years. 

The gild'mg of metal, by applying to it powder-gold, com- 
bined with quicksilver, so as to leave only the gold on the 
surface, is another mode, by which toys and trinkets are fur- 
nished at a cheap rate to those whose purses do not admit of 
their buying ornaments of either fine gold, alloyed gold, or 
gold plating. There are millions in every part of the world, 
each of whom obtains and disperses a certain quantity of gold, 
which, though minute individually, amounts to a sum of high 
value when the whole of the human race who consume such ar- 
ticles is comprehended in the calculation. If among the male 
part of the public, the use of gold ornaments has not been 
adopted to the same additional extent as among the females, 
yet some progressive increase is very apparent. The use of 
gold chains for eye-glasses, the increased number and size of 
seals, brooches, and breast-pins, and the small waistcoat buttons 
of gold, or of gilding or plating, have caused a great consump- 
tion of that metal. Whoever has travelled much on the Con- 
tinent must have been struck, particularly with the size of the 
seals, the great number of trinkets, and the weight of the gold 
chains usually appended to the watches both of the ladies and 
gentlemen. The fashions of Europe extend their influence to 
every civilized part of the world. In America, in the different 
colonial establishments founded by Europeans in the West and 
East Indies, in Africa, Asia, and Australia, besides their do- 
mestic manufactures, they are supplied with ornaments, consist- 
ing in a greater or less degree of gold and silver, some portions 
of which are again used by even the savage tribes which are in 
contact with thein. 

Fropi this extensive spread of ornamental as well as of usefjiil 
articles, it must be obvious that no calculation, with whatever* 
care or research it may have been preceded, can be of such a 
nature as to be more than an approximation to accuracy. The 
task, however, must be undertaken, and the reader be left to 
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give that credit to the result that shall be presented to hirri 
which in his judgment it may merit. 

As the only fields of minute investigation at hand on the sub- 
ject of the trade of the jewellers were London and Birmingham, 
what refers to that trade in the following pages is chiefly con- 
fined to those places, though they may, perhaps with justice, be 
extended to Liverpool, Derby, and the other towns where jewel- 
lery is fabricated. In London, the most costly articles of jewel- 
lery are devised and completely finished by the same persons ; 
and, exclusively of the precious stones, which, in sonie of the 6r- 
naniental products,' are the chief costs, the greatest expenditurelori 
them is the gold. That metal is rarely used in a pure state, 
though, in some of the more delicate parts, such as the filigree 
work, it is mixed with but a very small portion of alloy. This 
fine gold is commonly supplied to the jewellers by the refiners, 
and that worked up by them consists of the 58,000 ounces, 
which, according to the estimate before framed, remains, after 
the part appropriated to various other purposes has been de- 
ducted. It forms, however, but the minor portion of that used 
by jewellers. The gold used by the first-rate London jewellers 
is commonly of sixteen carats fine, or with two-thirds of its 
weight pure gold. As that gold which can be purchased con- 
sists, for the greater part, of light guineas, light sovereigns, 
doubloons, Portugal pieces, and other foreign coin, it may be 
considered as of twenty-two carats fine, or as two parts in twenty- 
four, or one-twelfth less fine than the refiner^s gold. The price 
of this standard gold is L. 3 : 17 : 10| per ounce, and such gold 
is always a ready money article. The price of the pure gold of 
the refiners is L. 4 : 7 : 6 the ounce, and is sold on credit. The 
difierence of price is thus 9s. 1 Jd. the ounce, whilst the differ- 
ence in the real quantity of pure gold is one-twelfth part of 
L. 4 : 7 : 6, or 7s. 3|d. The cost of refining, and the loss of 
weight by that operation, may be taken at sixpence the ounce. 
The difference in price, then, between the standard gold and the 
pure gold will appear to be Is. lOd. more on the latter than the 
difference in real value. 

It must then be the interest of those jewellers whose capitals 
are sufficiently large to enable them to buy their gold with ready 
money, to purchase standard rather than fine gold^ with the ex- 
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ceptbn of what is required for such delicate parts of the work 
as can only be executed with fine gold. 

In conversing with some of the largest manuikcturers of 
^jewellery, whose trade consisted chiefly in making what are 
called heavy articles, such as mourning rings, snuff-boxes, chains, 
plain bracelets, and similar ornaments, it was ascertained that 
they used no refined gold. Two houses, especially, whose use 
dT gold weekly exceeds 100 ounces, asserted that they never 
purchased any refined gold, but bought old English light guineas 
and sovereigns, or foreign coin by weight, and lowered the qua^ 
lity to the degree of fineness most applicable to the particular 
objects for which they were designed. Another informant, who 
paid the highest amount of duty at Goldsmiths^ Hall, affirmed 
that he purchased no refiner^s gold ; and another, whose trade 
consisted in making the more delicate, as well as the heavy ar- 
ticles, stated, that ^^ on taking an account of the various quali- 
ties of gold used in their manufactory during the last four years, 
it was found that the proportion of fine gold was nearly six- 
tenths, and of standard gold, consisting of light guineas, ports, 
and doubloons* four-tenths.^ 

Among eighteen of the largest manufacturers of jewellery in 
London, the fact was ascertained, as nearly as such kind of facts 
can be^ that their weekly consumption of standard gold amounted 
in the whole to 1000 ounces, whilst the fine gold they used did 
not amount to more than 300 ounces. This information is^.W'- 
tainly very imperfect, when the master manufacturers in that 
trade, including those on a moderate scale, are more than ten 
times as numerous, and whilst the smaller manufacturers who 
work in obscure garrets, or in other lodgings, and use perhaps 
not more than two or three ounces of gold monthly, are known 
to be many hundreds. Among this latter numerous description 
of workmen, some, to whom a short credit is an object, repair 
to the refiners for their small portions of metal ; whilst those who 
have a little money beforehand, will prefer buying a l^ht guinea, 
a napoleon, a moidore, or some other foreign piece of money, 
the weight of which may be best adapted to their finances and 
the articles on which they are employed. 

In calculations of this kind, an inquirer should be constantly 
apprehenrive of exaggerated statements and reports, and thai 
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feeling has induced us rather to trust to our owd oolkction .of 
facts, imperfect as it may be, than to any o{iiBk>si9 M'^taWnla*- 
tions of individuals. The method here adopted has 'beeni (at- 
tempted to be explained, as far as can be done, without disietos- 
ing the names of individuals or manufacturing firms, or Without 
communicating the extent of the de^ngs of each reapectivei;^. 
The conclusion to which we have come is, that, in the jewslleiy 
manufacture of En^and, including London, Birmii^atii^^wd 
the other places where gold is used, the consumption oS BtktA 
ard gold is four times as much as the weight of that wliioh^is 
used in that manufacture in pure gold, as sold to the jewellers 
by the refiners. 

We could then state the actual conversion or applicstidn'of 
gold in Great Britain to be. 

Fine gold used bj gilders of the 

aeTenl kinds, and bj platers, 88,000 ounces. 
S^jew^^rs of all kinds, - 58,000 

146,000 02. at L. 4 :7 : 8, L. ^38^,750 
Standard gold used by jewellers, 232,000 L..3: 17^104 L. 908^070 
Grtdd watches, viz. in London annually 13^820 ; in Bir* 
mingham 600; In all the other places about 300 ; in 
*the whole 14,720 watches, which average two ounces 
each,* being 29,440 oances, which being only of 18 ca- 
rafes, may be valued at L. 3, 5s. per ounce, Ii.3:5:0, L.9i^S80 

L.l,636,70O 
This amount, considerable as it may appear, falls very far 
short of' the communications of opinion made by several intelli- 
gent persons connected with the various branches' of tlie'ftidhu-^' 
facture of gold, — that of one gentleman, on account of his ex- 
tensive practical use of gold, of his habitual accuracy^ aiid his 
general knowledge, is entitled to attention. A variety of qu^' 
ries were proposed to him on the several branches of the gold- 
trade, with which he was conversant ; among others, the follow- 
ing, viz. : ** What quantity of gold is used by the jewellers in 
such small portions as are not liable to the stamp-duties ?^ ^he 
answer in writing was as follows : — 

** An amount which at first sight appears incredible, certainly 
not less than from 450,000 to 480,000 ounces of standard gold, 
or in pounds Sterling, a sum of about L. 1,900,000 Sterling, 
but more probably L. 8,000,000 than less. 
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^^ It would be inconvenient to give here the process by whidi 
that result is obtained, but there are several ways by which it 
has been tried, and little doubt, if any, exists as to its correct- 
ness* 

*^ There ore an innumerable number of articles, which, from 
their delicate texture, cannot be assayed and stamped; and 
others are made of such inferior gold as scarcely to deserve the 
Bajne of gold ; and yet the quantity is so large, that a very great 
portion of gold k consumed in the manufacture. Let any onfe 
look at the trinkets and personal ornaments of himself and his 
fiunily, and he will see what an immense disproportion exists 
betweeiv the stamped and the unstamped gold. The quantity 
used is certunly not over-stated in the first part of this an- 
swer.*' 

It will thus appear, that the result at which we have arrived 
is about 100,000 ounces less than what is estimated by this 
intelligent manufacturer, to be annually consumed by the jewel- 
lers alone, with which branch of the application of it he is most 
intimatdy acquainted. 

We come now to the consumption of Silver in the several ma- 
nufactures of this country. In those of gold, from the value of 
the metal, and the high duly which is imposed upon it, a very 
small proportion of that which is used is liable to be charged 
with the duty ; but on silver it would appear probable, that the 
quantity which does pay the duty is nearly equal to that which 
is not chargeable with it. In articles purporting to be gold, 
chere is commonly so much of the inferior metals combined, that 
it cannot legally be considered as gold, and the duty, which is 
17s. per ounce, cannot be enforced ; but on 'silver, as the duty 
is but is. 6d. the ounce, and what is purchased is expected to be 
of standard purity, almost every article heavier than five penny 
weights is carried to the assay-officer, to be stamped, and to pay 
the duty. la fact, very few gold articles, except most mourn- 
ing and some wedding rings and snuff-boxes, pay any duty ; 
but spoons, forks, and other silver goods, exceeding five peniiy- 
weights, are charged with the tax. 

We shall class the consumption of silver In IBtiglafid bild^c 
four several heads. 

The first division is that on which the official returns give 
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the quantity of silver ^vith a degree of exactness that entitles it 
to the fullest confidence. It appears that the consumption from 
1810 to 18^9, both years included, amounted in London and in 
Scotland to 239055,082 ounces ; in the country places iii Eng- 
land, supposing the whole of the duty in them to have been 
paid on silver, to 911,750 ounces ; and in Ireland to 1,539,517 
ounces ; thus showing the consumption of the United Kingdom 
for the twenty years to have been 25,506,339 ounces, or at the 
average annual rate of 1,275,316 ounces. The next division 
of the use of silver is into that for watches, the cases of which 
are stamped at the assay-offices, to determine the fineness of 
the metal, although they are not subject to any duty. It is 
seen that the number of watches stamped in London in the 
same twenty years, was 2,015,461, or 100,773 annually; each 
being 2^ ounces, would give an annual use of 226,740 ounces. 
The average number assayed at Birmingham, but chiefly made 
at Coventry, was about 60,000, weighing two ounces each, or 
120,000 ounces. In Edinburgh, Glasgow, York, Dublin, 
Newcastle, Exeter, Sheffield, and Liverpool, those of which 
last place are assayed at Chester, the number may be taken 
together at 80,000, of 2 ounces each, or at 160 ounces, thus 
making together 506,740 ounces. 

Another mode in which silver is used is that of making 
plated goods, chiefly manufactured at Birmingham and Shef- 
field, ^nd in no inconsiderable degree in London. The rolling 
of silver in contact with the inferior metals, is performed by «c- 
tensive and powerful flatting mills, at each of these three places ; 
but the largest portion, as regards extent of surface, is executed 
at Birmingham. The lowest kind of these rolled sheets pro$lu« 
ced by the Birmingham manufacturers, does not contain n;tore 
than between 3 and 4 pennyweights of silver to each pound of 
the inferior metal on which it is plated. Much of this lower plate 
i& sent from Birmingham to Sheffield, and there manufactured 
into goods, which, by its inferior quality when sold, as it fre- 
qvi^ntly i$, as Sheffield plates, injures the reputation of the pro- 
ductions of the latter town, and is a subject of complamt with 
the re6{iectaUfe pianufacturers there. ^ 

The Sheffield plate generally contains more than 5 penny- 
weights of silver to the pound of copper or other inetal, and 
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much of it is plated on both sides; besides which, the small 
beading which surrounds the edges of the plated goods, is form- 
ed of silver alone, which, though from its weight not chargeable 
with the duty, yet in the whole manufacture consumes a large 
portion of silver. The plated substances rolled by the flatting 
mills in London, have commonly more silver applied to the sur- 
face. Much of it is used by the platers to form ornaments for 
coaches and for coach-harness. As these ornaments suffer by 
friction from the frequent cleaning they require, it is necessary 
to have a much thicker coating of silver than is required for 
some other purposes. As far as can be ascertained by inquiries 
of the platers, of the owners of flatting mills, and of the manu- 
factures of plated goods, we are disposed to estimate the olver 
used for that particular purpose in Birmingham and Sheffield, 
including with it that used at Walsale and its neighbourhood, 
chiefly for the saddlers, and ironmongers, at about 7S0,000 
ounces annually. That which is for rolling in London, though of 
much better quality, being far less in quantity, may be safely 
estimated at 150,000 ounces. 

There is another application of silver to which only conjec- 
ture can be applied. Many articles are fabricated of that metal 
below the weight which is amenable to the assay and the duty. 
Silver thimbles are annually made by hundreds of thousands, 
all below the accountable weight. Silver chains, either for eye- 
glasses or for watches, or for any part of the dress, are formed 
of links, each of which as a single object is below the taxable 
weight; pencil-cases, necks of smelling-botdes, locks to pocket- 
books, to instrumental cases, to portfolios, and small ^rtions tb - 
the handles of pen-knives and razors, and other personal and 
domestic ornaments, when added together must form a large 
annual amount of silver consumed, but not liable to the stamp 
tax. The gold-beaters use some large portions of that metal 
for making leaf silver for gilding. According to the best ac- 
count we have been able to collect, silver in leaf can scarcely be 
made thinner than two and a half times the substan^^e of leaf 
gold; as eight pennyweights of gold will make a thousand 
books, whilst it requires one ounce of silver to make that num- 
ber. The use of leaf silver is certainly much less extensive than 
that of leaf gold, but considering the greater weight of each 
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leaf of the same size, perhaps the consumption of one metal in 
this particular way may be neariy equal to the other. There 
is another application of silver by an inferior, but numerous 
dass of artizans, denominated washing with silver, but it has 
been found difficult to obtain any clew to this branch of trade, 
by which even a conjecture could be formed of its extent. 

Taking the opinion of experienced dealers, and considering 
the observations here stated, we should not be disposed to esti- 
mate the quantity of silver annually used in the several ways 
noticed in the preceding paragraph at less than five hundred 
thousand ounces. 

Our estimate, then, of the annual quantity of silver applied hi 
the British kingdoms to other purposes than that of coin^ ap- 
pears thus : — 

Ounces. 

That paying duty, 1,276,316 

That used in watch-cases, .... 506,740 

That used in plating, 900,000 

That used for other minor purposes, 500,000 

3,182,056 

At five shillings per ounce, .... L. 795^514 

If to this be added the quantity of gold as before detailed at 
L. 1,686,700, we may consider the two metals as demanding 

L. 2;457,2«1 annually. 

J" , ' ' 

The view here taken of the consumption of the precious 
metals in England receives some corroboration from the best 
accounts that can be collected from the other parts of Europe. 
The general peace which prevailed in the greater part of the twen* 
ty years here under consideration seems to have had the gradual 
dSect of extaiding indulgence in articles of ornament and lux* 
ury c^ every kind. This has been so marked that no traveler 
who has visited the Netherlands, France, Italy or Germany, ^t 
intervals, with a few years between, could have failed to remark 
the progress, from one date to another, of the great application 
of gold and silver to purposes of personal ornaments, and to the 
higher class of domestic utensils. This has been strikingly 
obvious in most of the capitals of the several countries, in all the 
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oomtiiercsal cities, and even among the middle classes including 
the inns and hotels. Even in the towns of inferior consequence, 
it has been remarked that the alversmiths, the watchmakers, 
and the jexrellers, have increased greatly in their numbers, and 
have found the demand for their goods keep at least equal pace 
with the increase of their population.-^j£U?o&^^ Historical Inquiry 
fiifo ike precious Metals, Vol. IL 

On«fA»' Uiilk^ of Early Elementary Instruction in' the Natural 

Sciences. ' ' 

Sv many, it has been long and anxiously wished that the study 
of the Natural Sciences were rendered more subservient to the 
every day concerns of life, and also a means of illustrating, not 
only the existence, but likewise the attributes, of the Great 
Creator. 

The system of education df youth so long pursued in the 
public seminaries of this and other countries, is now generally 
admitted to be very defective, and to have had baneful effects 
upon sodety at large. The time and attention of the earlier 
period of life have been wholly engrossed with the languages 
and manners of people who lived many centuries ago, and whose 
customs are exhibited by the writers of those times as the pat- 
tern of honour and virtue. These languages, however, are of 
little or no utility to nine- tenths of those who are compelled to 
study them ; and the customs, with very few exceptions, must 
now appear, to every enlightened and well constituted mind^ 
brutal and barbarous in the extreme. Hence the ignorance, 
in regard to the practical concerns of their own times, which so 
generally exists among even the better educated classes of so^ 
ciety ; and hence also the imperfect state of our rriigious and 
Q^oral institutions ; and, consequently, much oi the immorality 
and disease which now prevail. 

It is not at present intended to trace the causes of any par- 
ticular class of evils, but merely to state our decided conviction, 
that a great change is required in the general system of edu- 
cation. Towards this object much has lately been done, not only 
abroad but also in this country : words only are no longer 
taught in many of our schools, but likewise ideas ; and these are 
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illustrated by pictorial representations of the more familiay oIk 
jects of nature. 

But if so much has already been done by pictorial ixepreaen* 
tation, how much more might be accomplished were familiar obh 
jects, as they really exist in nature, next presented to the «ye; 
and were their various uses demonstrated and explained, before 
that period of life when youth must betake themselves to those pro- 
fessions in which they are afterwards to be engaged during life* ? 
It has been well remarked, that ^^ all those secular pursuits which 
tend to augment the true happiness of the individual, while they 
contribute at the same time to the welfare of society at large, are 
resolvable, either directly or indirectly, into the control or resist- 
ance of the powers of nature, and to the acquisition of that de- 
gree of knowledge concerning them, which is necessary effectual- 
ly to subdue them, or to counteract their injurious influence.^ Of 
how mudhi importance, then, is it, that we acquire in youth some 
intimate knowledge of those natural objects by which we are sur- 
rounded, and upon the proper understanding and use of whicli, 
our comfort and happiness so much depend ? The divine would 
be thereby better enabled to explain and illustrate to all classes of 
his hearers, the works of creation and providence, the wonderful 
and beautiful laws by which these continue to be governed, and 
the inevitable consequences which must fall upon man, by his 
violating the very least of these laws. What is it that enables the 
physician to avert and cure so many diseases, but his study of 
the laws of nature, and the constitution of the animal frame, to- 
gether with a knowledge of the properties of various gases and 
substances, which are either noxious or sanative when applied to 
the living body ? What is it that enables one artizan or mechanic 
to excel another in ingenuity of workmanship, but his superior 
knowledge and greater facility in the application of natural 
means to the objects wished to be attained? And, lastly. What 
is it but the increased knowledge of the objects and powers 
of nature, which has from time to time been acquired, that 
enables riHan now to cultivate, incj^ase, and improve, whh so 
mueh success^ the various products of ithe.minefal, the ^p^etiirble, 

• It is to be understood, however, that we are decidedly adverse to the 
nerp early instruction in physical knowledge advocated by some well mean- 
ing but inconsiderate persons. 
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and the animal kingdoms, which are more immediately intended 
for his use ? In short, there is no situation in life where an early 
acquaintance with Natural History and the collateral sciences 
will not, be of essential service; and no study can be better 
adapted for training to habits of reflection, morality, and exalt- 
ed ideas of the great Author of all nature. 

Much might be done were teachers in our academies to cul- 
tivate a taste for such pursuits, and attach to their seminaries a 
few specimens from the different kingdoms of nature. They 
could caaly give demonstrations on these subjects, without at 
all interfering with the other studies of their pupils, or increas- 
ing the expense of education. 

But there is one particular topic which, we think, has not 
been sufficiently noticed in relation to Natural History, and 
that is, the immense mass of misery, disease, and mortality, 
at present resulting from the great ignorance, among all classes, 
of the most obvious laws of nature, as applicable to the human 
race. It is lamentable to think, that while man is straining 
every nerve for the advancement of the arts and sciences, — ^for 
increasing the products of the ground, and for improving the 
breeds of our most common domestic animals ; — ^yet that, to 
the organization of man himself, and its relation to external nar- 
ture, surely by far the most interesting subjects for examination 
and reflection, so little attention has been paid. It has long been 
ascertained, that not above one-half of the population born in 
towns ever survive two years of age, and that a great proportion 
of the other half are involved in such diseases as cut them off ei- 
ther before or soon after reaching manhood, comparatively few, 
indeed, ever arriving at the period of old age. Notwithstanding 
of this frightful state of things, however^ and all the miseries at- 
tendant thereon, seldom or never, it is believed, has any ener- 
getic attempt been made to ascertain and remove the remote or 
more immediate causes of such mortality among the various 
classes of the inhabitants in our manufacturing districts and large 
towns. Intemperance, and the want of proper nourishment, are 
known to be powerlully predisposing causes to disease among the 
labouring classes ; but the noxious effects of the different sub- 
stances used in various trades, of the vitiated atmospheres, and 
of the constrained and recumbent position of the body, have 
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been all too much overlooked. A work *, however, has lately 
appeared, likely to attract some attention to these subjects, and 
which exhibits not only a comprehensive view of the diseases and 
premature mortality more peculiarly applicable to upwards of 
150 specified trades and professions, but also the agents which 
produce them, with suggestions for their removal. The inhabit- 
ants of Leeds and its manufactures are those to which the inquiry 
relates. The following are some of the author^s introductory 
remarks in regard to the objects of his investigation. 

'^ Man, in his several relations, is assuredly the most interesting subject 
for examination and reflection. His external form, his internal structure, 
the number and complexity of organs, their harmony and mutual support, 
the surprising power which restores injured parts, the organs which, connect- 
ing man with his fellows and the world, are the agents of social relation,— 
these exhibit the first animal in the universe— the work of a Creator all-wise 
and benevolent. 

^^ Though we cannot rival the agency of superior wisdom ; though we can 
neither make man, nor improve his original organization ; we map reduce 
his character, weaken his firame, and bring on him premature decay and death. 
It is one thing, indeed, to view this being, as God made hioti : it is tfnotber, 
to examine him in a state of moral and physical degradation." 

'' If we turn our view f^om man to his worka^ we see the wilderness con- 
verted into towns and cities, roads cut through mountains, bridges carried 
over rivers and even arms of the sea, ships which traverse the globe, lakes 
converted into corn-fields, ferests made into pasture, and barren rocks cover, 
ed with timber ;— on a word, we see the fiice of the world changed by himian 
will and human power." 

** These, and works like these, are assuredly wonderfiiL But while we 

admire, let us examine. What are the effects of these surprising works 

effects, I mean physical and moral ? I say nothing of the wealth they pro- 
duoe or have produced, for wealth is good or evil according to its application: 
J refer to the health of fifi^y thousand persons, who spend their lives in the 
manu&ctories of Leeds and its neighbourhood, or in allied and dependent 
occupations. I ask, if these fifty thousand persons enjoy that vigour of body 
which is ever a direct good, and without which all other advantages are com- 
paratively worthless ? I ask, if the duration of life is as great here as in the 
agricultural districts ? 

** To come more immediately home, let us compare the mortality in 
Leeds with that of a town destitute of manufactures ; and afterwards with 
that of a merely agricultural district. I take at random Ripon and Pickering 
Lythe. In 1821, the population of the town and borough of Leeds was 
83,796, and the burials were 1516, or one death in 55 persons. In the liberty 

• " The Effects of the Pzincipal Arts, Trades, and Professiong, and of Civic States and Habits 
of Living, on Health and Longevity ; with a particular reference to the Tnules and Manufactures 
of Leeds : and Suggestiong for the Removal of many of the Agents which Produce Disease, and 
Shorten the Duration of Life. By C. Turner Thackrah. London, 1831." 
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of Blpon at the same time, the population was 12^131, and the burials were 
180, or one death in 67i* But Ripon being subject in a degree at least to 
the evils of a town, we are required to compare the mortality at Leeds with 
that of an agricultural district, where the people and their habitations are 
not crowded. Pickering Lythe returned in 1821 a population of 15,232^ and 
the number of burials 205 ; one death consequently in 74 persons. Taking, 
then, the mortality at Pickering Lythe as the natural one, there was an ex- 
cess of 321 deaths in the borough of Leeds in 1821. And allowing for the in- 
crease of population since that period, we may fairly say that at least 450 
persons die annually in the borough of Leeds, from the injurious eflfects of 
manu£M:tures, the crowded state of population, and the consequent bad habits 
of life ! We may say that every day of the year is carried to the grave the 
corpse of an individual whom nature would have long preserved in health 
and vigour ;— every day we see sacrificed to the artificial state of society one, 
and sometimes two victims, whom the destinies of nature would have spared.*^ 
♦* The destruction of 450 persons year by year in the borough of Leeds 
cannot be considered by any benevolent mind as an insignificant affair. 
Still less can the impaired health, the lingering ailments, the premature de- 
cay, mental and corporeal, of nine-tenths of the survivors, be a subject of in- 
difiereuce. Assuredly, an examination into the state of our manufiKrtures 
has long been demanded, alike by humanity and by science.** 

** Either diseases are artificially multiplied, or they are not If inquiry 

prove the affirmative, surely self-interest, as well as benevolence, demands a 

full investigation into the causes of the evil : — ^if the negative, we shall rest 

r ««Qtttented, gjntified with the idea that our employment are not baneful, .and 

. that ,the. excess of mortality is the infliction of Proiv^ence, not the igiKicy 

of man. 

"• Most persons, who reflect on the subject, will be inclined to admit that 
our employments are in a considerable degree injurious to the health ; but 
they believe, or profess to believe, that the evils cannot be counteracted, and 
urge that an investigation of such evil can produce only pain and discontent 
Prom a reference to feet and observation I reply, that in many of our occu- 
pations, the injurious agents might be immediately removed or diminished. 
Evils are suffered to exist, even where the means of correction are known 
and easily applied. Thoughtlessness or apathy is the only obstacle to success. 
But even where no adequate remedy immediately presents itself observa- 
tion and discussion will rarely fail to find one. We might even say, that the 
human mind cannot be fairly and perseveringly applied to a subject of this 
kind, without decided effect*' ' 

Mr Thackrah has divided the inhabitants of Leeds and its 
neighbourhood into four great classes, \iz. Operatives, Dealers, 
Master Manufacturers and Merchants, and Professional Men ; 
and in examining the state of these severally, has adverted to 
the atmosphere they breathe, the muscular exercise taken, the 
postures of body maintained, the variations of temperature and 
humidity to which they are exposed, their diets and habits of 
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life, and finally, in some classes, the state of mind. The cir- 
cumstances in which these are favourable, as well as those that 
are unfavourable to health, are likewise pointed out, in order to 
remove unfounded apprehensions, as well as to expose the real 
agents of disease. 

The circumstances which are favourable to health, in the pre- 
sent state of society, are of course very limited, and are appli« 
caUe dhly to persons whose employments are chiefly out of 
doors, and to such professional men as are engaged in oa^nt^l or 
literary pursuits, conjoined with considerable exercise, in the 
open air. These two classes, however, form a very inconsider- 
able portion of the community ; while the great majority, again, 
of operatives, dealers, merchants, and manufacturers, together 
with children at school, and many professional persons who have 
miich mental application, without adequate exercise of the body, 
are all exposed to the pernicious influence of impure atmo- 
spheres, long continuance of labour, with constrained or unnatu- 
ral positions of the body, of sudden changes of temperature, 
and various other agjents destructive to health and life. Intem- 
perance and irregular habits are likewise, as is well known, power- 
ful auxiliaries to the general catalogue of predisposing causes of 
disease among all classes of men. 

The appalling rates of sickness and mortality, which have been 
found to prevail among the difierent ranks of society, are, there- 
fore, not at all surprising; but it must at the same time be obvious, 
that the excess is owing to the agency of roan, and not to the im- 
mediate infliction of Providence. What have been called the Laws 
of Sickness and Mortality are not invariable, but are merely, at 
least before the period of old age, exceptions to the fundamental 
laws of health and longevity. These exceptions are no doubt nu^* 
merous, but, in proportion as a knowledge of the works and laws 
of Nature become more general, the causei^ of these exceptions will 
be rendered more apparent, and means be speedily adopted for 
their prevention and removal *. These means, too, will be found 

• Perhaps there are few if any works wherein the miseries of mankind 
teferable to infringements of the laws of nature, are more familiarly or more 
forcibly illustrated, than in an Essay on the Constitution of Man, and its 
relations to external objects, by Mr George Combe. 

JANUAEY ^MARCH, 1832. - B b 
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extreody siiiipfey^-chiefiy oousislii^ of moderate labour, tem^ 
peranoe^ cleanluiess, ventahtioiv mosoular exerase, s^wuty <^ 
mind, and an elemeotary kiHHrledge of the structare and fuuo- 
tioiis of tbe prindpal organs of die human body« It k muck 
to be r^pretted, however, as justly remarked by Mr Thac kn di, 
that subjects like these find no entry at present in.the books of 
4>ur merchants or tradesmen ^ they, intent on their aTOcadons^ 
strangely overlooking the very means necessary for pursuing tfaan 
with pleasure and success ; whereas, had they a taste for Natu^ 
lal Ifistoty, its pursuits would be a recreation not exXy delights 
fol, but likewise highly beneficial in every profession. ^^ We 
may only add,^ says he, ^^ that a man addicted to pursuits like 
thes^— the various pursuits, I mean, of naturid knowledge,-* 
can scarcely be a bad man. A judicious parent would be far 
more anxious to give his family a taste for natural knowledge 
than for literature. They might gain n^her present nor ulti- 
mate £Eime, but they would obtain that moderate and serene en^ 
joyment, that ^ tranquiUitas animij the ^ animus sine pertmrbe^ 
Ame^ to which Seneca repeatedly and justly refers as the^greaU 
cflt of tempcMral blessings.^ 



On the Scenery of Italy ^ as contrasted with that of Germany ; 
the Geognosy of Albano^ near Rome; and the General 
Structure and Trachytic Rocks of Etna, In a Letter of 
Professor Fhiedrich Hoffmann to M. Gerhard at 
Berlin. 

X HE indulgent attenticms which you have always so liberally 
evinced on my behalf, encourage me to send you a few of the 
particulars which I have as yet been able to collect in the course 
of my scientific researches in Italy. For although these are far 
from realizing the ideal picture which I had formed of them 
previously, perhaps in a moment of too great exaltation, yet 
they are by no means so destitute of general interest, as to.be 
unworthy of being submitt^ to your paternal inspection, or to 
tbe criticisin of a mind so deeply imbued as yours with a taste 
for the science of Nature. 

Italy is, in my opinion, very far from being so beautiful as it 
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has been often deleted by enthusiastic traveUers, anaateurs 
and artists. Whoever has been accustomed, from his being 
a wanderer tike myself, to satiate his eyes with the prospiect 
of magnificent mountain scenery, where limpid streams, tower- 
ing forests, and green meadows, unite their eloquence toin^ 
spire him with an indescribable serenity of feeling, amounting 
even in some <»ses to rapturous emotions ; will often be incliDed 
to give the preierence to the enjoy ments of. our native 09»Btry 
over all the luxuries of Italy. For although I cannot ooindde 
with the insensibility of the hypodicxidriacal traveller, whd as* 
sefted that he could only disdngilish two characteristic trees oa 
the Italian soil, the wide-spreading pine and the tall cjrpress ; 
yet I have rarely felt that inward complacency in the contem- 
plation of the beauties of nature, which has been described by 
so many travellers. How ofi&i are we not reminded of our dis^ 
tance from Gel*many, and of our proximity to Africa, particu- 
larly in the mountidnous districts of Italy, by an aspect of ari* 
dity which characterises the vegetation, by the total want of wan 
ter, and the absence of those green glades which everywhere 
abound in our native mountains I When at last we chance to 
light on a green patch, to relieve the eye from the monotonous 
aspect of bare rocky cliffs, or to refresh our thirst, but ill 
quenched by the fresh rain or insipid cistern- water, then we are 
told that we must not remain here, as the scourge of the mala« 
ria forbids sleep to the unseasoned traveller, and the bloated and 
pale visages which surround us, speak much more eloquently 
than the warnings of the canducteur^ or the melancholy aspect 
of numerous deserted and half-ruined houses, which are so cha-i 
racteristic of this country, full of the remains of fallen grandeur^ 
Such were a few of my sensations when I travelled with my 
friend Repetti through the lonely hills of the Maremma Toscana. 
They continued the same at the aspectof the sun-burnt Compagna 
di Roma^ and during my wanderings in the valleys of the Teee-^ 
rone and the Turano ; and my numerous courses through the 
woody region of Etna, have hardly 3net been able to reccmcile me to 
the deficiencies of the Italian landscape. The traveller will cer- 
tainly be disagreeably disappointed, if he intei-prets literally the 
words of the celebrated Fcrrara, (in his Chnda dei waggiiori in 
SieUia}^ << that there are situations in the woody region worthy 
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of Arcadian poetry, — pathless and gloomy woods, impenetrable 
copses, and refreshing shades.^ For a thinly scattered forest of 
oaks, neither remarkable for their size nor their magnificent 
forms, and a turf full of fertis, and entirely destitute* of brush- 
wood, which furnishes but a scanty subsistence' for a few sheep, 
will hardly serve to redeem the accuracy of this picture. He 
will, on the contrary, be much more disposed to subscribe to the 
seirtiments of our unprejudiced countryman M. V. Riedesel, who 
writes to Winckelman in 1767, that he was totally disappointed 
on seeing the woods of Etna, all the fine descriptions of which 
were utter falsehoods. All the trees are dwarfs compared with 
those to which we have been accustomed, and if we are disap- 
pointed by the almost total want of grass, our agreeable sensa- 
tions are not increased by the deficiency of water, which re- 
minds us at every step that we are treading the porous vault of 
a volcano. For not a single spring has yet been detected 
throughout the whole compass of Etna, fit for giving a stand- 
ai*d temperature ; and water-bottles always occupied a promi- 
nent place among the baggage of our mules on our tours 
through the mountain, which were carefully filled, whenever we 
came upon a patch of snow, or oo a pool of water, in the fissures 
of the rocks ; and without this entirely novel appendage to a 
European traveller's equipment, our progress would have beett 
much impeded. Yet, notwithstanding all these minor faults, who 
is there whose recollections of this beautiful country will not be 
agreeably revived by many imperishable remuiiscences ? Who- 
ever has once inhaled the balmy air, or cast his eyes upon the 
azure sky, so characterized by its eternal serenity in this climate, 
or has beheld its magic splendour, which communicates to a 
poor landscape a heavenly beauty, who is not sometimes seized 
with a chilling sensation when he recalls to his imagination our 
dull and stormy northern sky ? and we can only place our be- 
loved homes in competition with this foreign land, when we 
think of our most beautiful scenes, and the delightful changes 
of the seasons, which bring along with them their varied and in- 
teresting enjoyments. The simplicity in the mode of life, and 
the facility of subsistence, has no doubt something attractive to 
the northerns, and we could hardly suppose that the superflui- 
ties so abundantly lavished on this land by the bountiful hand 
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of nature could ever appear monotonous or oppressive. Who, 
hpweyer, will compare the lot of the effeminate and ignorant 
Lazaronij who, without shelter or clothing, drag on a listless and 
miserable life, with that of our robust husbandmen or artificers, 
forced to gain their subsistence with the sweat of their brow. 

I fear that I have detaiujed you too long with the picture 
of Italian scenery. But I hope that you will find it more 
interesting, if I give you a few particulars regarding the pro- 
per subject of my researches. As you may ea^ly suppose 
.the volcanic formations claimed the first place among the phe- 
nomena of this interesting country. The first point which I 
fell in with on my journey from the north was the Monte Ami- 
ala in Tuscany. It was, however, in the beautiful Alban Hills 
near Rome, in the L^e of Bracciano, and in the Hill of Tolfa^ 
that I found the first distinct appearances of this character. The 
first is by far the most interesting and varied of these three 
mountainous districts, and I think that I have been so fortunate 
as to develope their structure and true nature more perfectly 
than my predecessors. If I mistake not, you are in possesion 
of the excellent chart of the environs of ancient as well as mo- 
dem Rome, which has b^en published by Dr Westphall, and 
which is by far the most complete and correct of any which has 
l|itherto app^^ed. , In it you will find a complete exposition of 
all the more r^piark^ble facts in the Alban Hills, and I beg you 
therefore to fbUow on it the few observations which I am going 
to lay before you. . You will find there this little mountainous 
district divided into two circles, the external and more consi- 
derable of which passes through Fras^atiy Monte PorziA, Monte 
Compatriy and Rocca Priora^ and its most elevated point is in 
tlie Monte Artemisio, on the east side of Nemi. The inner and 
smaller ring has Nemi on its south side, and on the west side the 
little-hill town of the Rocca di Papa. So far the picture of this, 
district is simple and easily understood, and I hope that you 
will not meet with more difficulty while I trace out the chief 
outlines of its internal .constitution. 

The outer circus is principally composed of the remarkable 
peperino, with whi<^, of course, you are well acquainted, from 
the masterly description of M. Von Buch. This rock is a tuff 
which i§ distinguished from all other volcanic tuffs, and especially 
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from those of the Campagna di Roma, by its greater solidity, 
and by the freshness and lustre of its imbedded minerals. An- 
gular foIi» of mica, fragments of lava and slags, inore rarely 
augite, but above all, the leudte crystals^ so abundant in the 
Bx)man lavas, are heaped together in a light grey compact clay- 
stone basis, which often encloses blocks of white marble, or 
rather dolomite limestone, and fragments of rocks, consisting df 
glassy felspar, and black or green mica, with grains of Hauyne, 
exactly analogous to the matters which form the ejections df 
Vesuvius, which we find enveloped in the same way in the Pepe^ 
rino of Monte Somma. 

The peperino of the Alban Hills is always regularly stratified, 
which, with the nature of its cement, go to prove its formation 
having been influenced by the presence of water; for it is liot a 
tuff formed by simple aggregation and subsequent cohesion 
of its fragments, like what is so often found on Etna, but it 
is a true product of aqueous deposition. Interposed between its 
strata, we find here and there a few beds of slags, but more fre- 
quently rough layers of basaltic lava, the cavities of which dis- 
play the same variety of crystals of nepheline and mellilite, for 
which the basaltic stream from the Tomb of Cecilia Metella, or 
from the Capo di Bone near Rome, is already so remarkable. 
But what is still more curiousis, that these alternations of pepetino^ 
slags, and basalt, dip away with the utmost regularity from the 
centre of this outer circus, their outgoings being distinctly seen on 
the precipices of its interior ; presenting an exact picture of the 
craters of elevation so beautifully distinguished by M. Von Buch. 
If, then, the outer circle is the margin of the crater of elevation, 
the interior one must necessarily be that of the crater of erup- 
tion. This, accordingly, is the fact, but as it is the first extinct 
crater which I had seen in Italy, I only arrived at this conclu- 
sion after some little attention. For the margins of the cavity 
are deficient in many points, and the inner walls of the crater 
have a very slight inclination and are thickly covered with woods. 
A portion of its western side is wanting altogether, and in the 
interval rises the Kocca di Papa, The highest point of its mar- 
gin is the long ridge of the Monte Cavo^ about 2800 feet above 
the level of the sea, and the bottom of th6 crater is about 750 
feet lower, or SOOO above the sea. It is now covered irith grass, 

Digitized by VjOOQIC 



Professor HoiFmami <m the Alban Hills. 375 

and forms the CMnpi cTAritnlmle of the Boman citiKenB. Not 
merely the form, howeirei^, but also the internal structure, go to 
' prove that this was formerly the site of a crater of eruption. 
We no longer meet with the peperinoj with the basaltic plateaux 
of the outer drcus, or the crater of elevation* Its principal mass 
consists of an accumulation of angular fragments of slags, and 
beds )of ashes, as is yery well seen on the fresh sections of the 
Madmna del Tt^. At intervals we find large coarse masses 
«f rough leucite lava, so that the geologist can never hesitate a 
•moment regarding the true nature of the internal mass of the 
Alban Hills, when once he has seen the fresh thrown up scoria- 
-ceous cones of Vesuvius and Etna. This mass is not, how- 
ever, every where distinctly separated from the margins of tlie 
cetX&c of elevation. On the south and south-west sides, towards 
Nemi and Palazzola, they are amalgamated together, and the 
nearly horizontal beds of peperino between ArUAa^ Genzano^ 
Palazssdaj and JVmt, form a sort of platform which is applied 
immediately to tbe sides of the Monte Cavo« It is here that we 
meet with the beautiful funnel-shaped cavities of the Logo d£ 
Nemi and the Logo di CasteOo. They bear much resemblance 
to mere sinkings of the earth, and have certainly never been cra- 
ters, for the strata are not directed concentric to their margin?« 
Their bAnks consist also diiefly o{jpeperino, which sinks toward 
the south into the level tufaceous plains of Rome. 

These views, which I have ventured to lay before you some* 
what in detail, are perhaps not unworthy of your attention ; but 
I beg your indulgence for having drawn them up merely from 
memory, without reference to the chart to which I have alluded. 
When I get my notes, which have been left behind at Naples, 
I will be able afterwards to give more minute particulars, t 
hope also, that it will be in my power to revisit these localities, 
in order to give sufficient completeness to my observations, that 
I may be able to form a geognostic chart with the necessary 
sections. 

Allow me now to transport jrou to the memorable Phlegrsean 
fields of Sicily. You may easily suppose^ that ever once my 
arrival in the island, Etna has claimed my especial and almost 
exclusive attention. In fact, the investigation of this mountain, 
and. of the volcanic phenomena in the neighbourhood, has now 
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occupied upwards of two mondis of the time ailoited to us in 
Sicily. But I hope that this time has not been unprpfitddy 
.employed, and I flatter mysdf that even now, we have arrived 
at results, the full importance of which will only be devdoped 
by future inquiries. No sooner had we recovered from the first 
impression of astcmishment excited by the magnificent phemnnena 
before us, than we applied ourselves to the investigatioa o£ the 
basalts which form a circus surrounding the mountain in a sort ^ 
semicircular amphitheatre; for these basalts have always attracted 
the attention of observers, and they have been carefully diadn- 
guished from the modern lavas which cover the sides of the 
mountain. If I mistake not, M. Von Buch himself, ia his ge- 
neral sketch of volcanoes, has directed our attention to them in 
an especial manner. But we were quite disappointed in our 
expectations, when we saw that these basaltic masses, were very 
inconsiderable, isolated and quite unconnected with one anotli^ 
or with the general physiognomy of the isurface. This disap- 
pointment in their magnitude and extent was hardly indemnified 
by the interesting observation of numerous basaltic dikes which 
proceeded upwards from this principal mass into the chalk of 
the Cyclopean islands. 

. You may easily imagine what was our satisfaction when we 
found unexpectedly, in anpther part of the mountain, what Am- 
ply repaid us for our disi^ypmntment at the sight of these ba- 
salts. During our earlier journeys, mention was made to us of 
a deep and, spacious valley, the upper part of which was on its 
eastern side, and which went by the name of the VaUedel Sape. 
It was said to be quite separate from the summit, and many 
travellers agreed in their accounts of its magnificence. Very 
few, however, had ever reached its interior, which lay remote 
from the ordinary routes, and was not very easy of access. These 
accounts naturally excited our curiosity, for the great cone of 
Etna is quite destitute of valleys of any consequence in its upper 
regions. We resolved, therefore, on visiting it, and were amply 
repaid for our trouble; for, instead of the lavas which we had 
every where met with on the sides of this valley, there were 
the most evident proofs of the existence of numerous varieties 
of trachytic rocks. Its principal mass is formed of horizontal 
coarse beds, alternating with slaggy conglomerates ; another por- 
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tion assumed the form of immense dikes rising up from below, 
and a third represented numerous veins which traversed perpen- 
dicularly, and ill a great variety of contortions, the rocky walls 
of the valley. 

But what was still more singular and surprising, these tra« 
chytic beds dipped away in all directions from the sides of the 
valley, and thu» gave it the form of an amphitheatre, only that 
a part of its eastern margin was deficient where it formed a large 
gap. In fact, when once one has entered its interior, the idea 
at once occurs that we are standing in the bottom of the caMera 
of a crater of elevation. The dimensions of this crater of ele- 
vation are quite capable of including within its bounds the cen- 
tral volcano ; but it is curious that the latter is planted upon 
one of the borders of this crater. For the diameter of this spa- 
cious amphitheatre, which impressed us so forcibly, is fully five 
miles ; and, according to our measurements, the enclosing walls 
are 1000, and even SOOO and 3000 feet high. Their elevation 
internally was probably much, greater originally, as, for thou- 
sands of years, the lavas which have been poured forth from the 
summit of Etna, have been accumulated in this valley ; and even 
now the greater part of the caldera is covered by the rough 
lavft^streams of. the eruptions of 1811 and 1819, which renders 
it very fatiguing to traverse its interior. According to our, bar 
ioineiric measdrements, the sur&ce.of this lava is el^vis^ted 47^9 
feet above the level of the sea. The Monte Zocclaro, from whigh 
an excellent view is obtained of its interior, is elevated 5486 feet 
The Cigiione deUa VaHe del Bove, and the Cima della VaUe. del 
Bovey both of, which are placed upon the margin, are elevated^ 
the former 86^ feet, and the latter 8808. But the present 
summit of Etna towers to the height of 1021 2.feet. From these 
measurements, you may form some idea of the appearance of 
these rocky walls as seen from the interior of the Caldera. 

Catakia, 

2eth January 1831. 
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tkfijat%iptian of Vemsoim in tke winter 188a By.Wii.. 
LiAX Geegobt, M. D. F. R. S. E. Lecturer on Chemifitiy, 
tn. CoBHiMiiHgated by the Autbor. 

^m» flndbttance was put ioto my bands akmg with flome other 
vcdcanic productions, by Mr R. Albn, aooon^Ninied with the 
following account of the situation in which it was found. 

<< During the month of November 1830, Vesuvius was in a state 
of conaderable activity, throwing up from the small cone which 
tMCU^ed the centre of its crater constant showers of scoria and 
stones, to the height sometimes of 500 or 600 feet. These ejec- 
tions gradually increased till the 3d of December, wlien they 
became so violent as for ten days to preclude the posability of 
ascending the mountain. Much liquid lava from time to time 
flowed from the cone upon the surface of the surrounding ar». 
ter, causmg it, within the short period of six weeks, to be filled 
up nearly 200 feet, and raising the level c^ the crater to witlun 
50 feet of its edge. In the middle of December, the volcano 
became suddenly more quiescent, and by the end of that month 
it was possible not only to descend into the crater, but even to 
mount the cone in its centre. During the month of January, 
its volcanic acdvity gradually subsided, and towards the end of 
that month presented no farther appearance of action, than emit- 
ting volumes of smoke, and addulous fumes, from an infinity of 
vents within the crater. Several interesting sublimations were 
at the same time deposited on the rugged and broken surface ol 
the lava, among which the sulphuric and muriatie salts seemed 
grcatly to prevail. The fumes were in many places intolemble, 
imd the pungency of the diloriBe excessive.^ 

*<Onthefturfiuseof apartial hoUow, oonastittg of black volcap 
nie lapilke, occupying a space of perhaps dght or ten yards in dia- 
meter, and at the distance of 100 or more from the mouth (d 
the cone, appeared an exceedin^y beaatifiil, bright orange- 
ccdoured salt. Being merely superficial, it was collected with 
some difficulty ; the muriatic fumes arising from it were most 
suffocating; and the ground. around it was too warm to admit 
of keeping the feet in one position even for a few seconds. In 
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some places, where it appeared to be thickest, the colour exactly 
resembled that of a dark Seville orange, while in others it had 
a more yellow hue, and, when taken up, appeared soft and 

When I received the bottl^ contacaing tbe eufastanee ib >ques- 
tion, in September 1831, about a year after it had been coUect- 
ed, it presented the appearance of a mass dl tlie oonslsteiiee ^f 
butter, and of a bright orange colour, in some parts cleaa and 
pure, in others mixed with a considerable quantity of a dark 
sand. The bottle, when opened, had a smell which led me to 
suspect the presence of bromine or iodine ; but in the <x>ui»e 
of a few hours this smell was gone, and I could not detect tbe 
presence of either of these bodies. 

The orange substance, b^ng very soluble in water, was easily 

separated from the volcanic sand with which it was mixed, and 

which amounted to from 8 to 10 per cent. The soluUe part I 

found to be composed of metallic, earthy, and alkaline murktes, 

the pn^rtions of which varied in different portions of tbe 

mass. One portion contained— 

Water, 
Muriatic acid, 
Peroxide of iron, 
Alumiua, 

Lime, . - - 

Magnesia, ... 
Potaab, ... 

Soda, - - • - 




99.47 

It is obviously a mixture, and not a definite compound, but 
I am not aware that any such mixture has hitherto been obser* 
ved. I should conjecture that it has been formed by the passing 
of gaseous chlorine over metallic matter at a red*heat, froni 
the resemblance it bears to tbe suUimate obtained when cUorino 
is passed over red*hot iron-filii^ in a tube. The colour &'ren- 
dered paler, however^ by the presence of the colourless mvi* 
riates* 

We may expect much light to be thrown on the theory of 
volcanic eruptions, if those who have tbe opportunity will foL*. 
i^w the example of Mr Allan, and collect. the' products of such 
cs'nptions,, before 4hey are deoompoaed by the atoios)pheise^ or. 
washed away by the rains, \ .. . .,< 
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Noiice of Capiain Alexander's Journey in America, In ex- 
tracts of a Letter to Professor Jameson. 

Ok the 7tb of April last I left the port of London for South 
America, and after encountering the usual perils of the ocean, 
arrived at Guiana. There I wandered " in the Bush,^ among 
various Indian tribes, on the banks of the mighty Essequebo 
River, the Mazeroony, and Pomeroon ; their fertilizing streams 
descending from the Andes, and pouring through a rich, but 
almost untrodden country, towards the Atlantic. You are 
well aware, that Guiana is not only rich in a productive soil, but 
also in splendid objects of natural history. Forests of vast ex- 
tent, composed of majestic trees, linked together, and anchored 
to the ground by parasitical plants twining round their stems, 
and han^ng in festoons of flowers from their branches, first 
arrest the attention of the traveller. Then each tree sup- 
ports one immense colony : by means of the Bajna or wild vine, 
the opossum and other quadrupeds who would be unable to as- 
cend the smooth cylinder of the shrub, mount to the loftiest 
branches^ and drink from the cup of the wild pine the purest 
water. The black nests of the comagen, or wood-louse, are at- 
tached to the forked limbs of the tree, and from them proceed 
their covered rings of clay to the ground. Humming birds, 
with the metallic lustre of their plumage, glistening in the sun- 
beams, sip the honey from the flowers ; and other birds, decked 
in the gayest colours, hang like blossoms among the leaves. 
The solitary cock of the rock, resplendent in a coat of orange, is 
seen at rare intervals ; the Campanero or bell-bird is heard in 
the deep recesses of the forest, sending forth its peculiarly ro- 
mantic note. Then, on the top of '' the towering and majestic 
moro'' sits the king of the vultures, spreading out its wings, wet 
with the night-dews, to dry in the noon-day sun ; and as the 
shades of evening begin to close, screaming parrots, in pairs, are 
seen hastening from their feeding grounds to their favourite 
perches ; and the obscene vampire leaves his retreat, and flits 
away up the shady banks of the deep river. 

The river bears on its bosom leaves, seeds, and nuts, from 
the far off wilderness, and is inhabited by nurferous strange and 
often hideous looking creatures. The Eldorado of Sir Walter 
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Raieigli is on the Ma2aroony, Lake Paritna, and the fabled re-^ 
gion of gold. The scene of Waterton's adventures was also on 
that and on the neighbouring rivers. There are few springs of 
good water near the sea. I only noticed a few insignificant ones 
in the woods, which oozed out of the vegetable mould from 
swamps above them, and their temperature always corresponded 
(nearly) with thai of the atmosphere. In May, the thermome- 
ter commonly stood in the forests of Guiana at 74°. I heard 
no sounds in the woods during the day, but the occasional fall- 
ing in of the river^s bank ; and at night darkness was made hor- 
rible, by the howling baboon, the jaguar, the ominous note of 
the goatsucker, and the sighing of the alligators. 

At Gengeteron, on the Demerara River, a gentleman was 
boring for water, and I subjoin a note of the result. 

Tothe depth of 44 feet blue clav. 

10 fragments of wood partly decayed. 
19 compact whitish-grey clay. 
31 " yellow sand mixefi with clay. 
6 violet coloured clay when first brought to the 
surface, afterwards it changed to greenish* 
10 white sand and clay mixed. 
2 quartzose sand. Water. 

112* feet. 

After a month^s sojourn in Guiana, I visited in succession se* 
ven of the West India Islands : Barbadoes, then smiling in tro- 
pical beauty, now waste and desolate, since the great hurricane 
of the 10th of August ; Tobago, where Defoe laid the scene of 
the life and surprising adventures of Robinson Crusoe ; Tri- 
nidad, that most valuable, though little appreciated possession of 
Great Britain, containing virgin soil of unrivalled fertility ; Gre- 
nada, that gem of ocean, fair to the senses as Eden ; St Vin- 
cents, with scenery of the most sublime and awful grandeur, 
and with the crater of a volcano recently extinct, horrible to look 
upon, and fitted for an entrance to Pandemonium ; Jamaica, 
with its Blue Mountains, hills verdant with the cofiee-plant, and 
valleys fruitful with sugar ; and, lastly, Cuba, that bright jewel 
in the diadem of Spain. I was literally pursued by hurricanes 
and yellow-fever ; but, thanks be to Providence, escaped un- 
scathed. 

I sailed in a Spanish brig from the Moro (Havannah) to New 
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Otteana. The hurrtcane of the lOdi of August had svrept from 
the S. £• across Barbadoiies, the Island of Cubir, and New 0]> 
leans* We felt it seyerely at Havannah ; four vessels were wrecked 
in the noble harbour itself^ md I found at New Orleans thirty 
Tessels driven on shore, and great damage done to the hoeses. 
On the S5th of August we had another hurricane at New Orleans^ 
which laid the whole dty undA^ water, from the^ bursting bf the 
banks of Lake Portdiarlaim behind it, and more vessels Were 
driven on shore,- and mstoy Uves lost; fi^ermen with their 
boats swept away, boats upset, &c. 

Truly it is most wretdied to be demidled in New Orleans 
during the months of August and September. Nothing is to be 
seal in the mekndioly streets of the " Wet Grave^ (as it is 
termed), in these months, but horses, coffins, and ccdoared 
people ; all the whites who can, flee in July, to avoid the season 
of yellow-fever ; the city is consequently a desert. I was com- 
pelled to remain a fortnight in it before I could move up the ri« 
ver. The soil of New Orleans is so swampy, that, in digging a 
grave, at the depth of 18 inches below the surface water rises; 
coffins are therefore sunk by boring holes in the^ bottom of 
them, and a couple of black men stand on them, and away they 
go under water. Those who are particular, and dislike drown- 
ing after death, have ovens of brick built on the surface of the 
ground, 7 feet by 4, in which they are properly baked by the 
heat of the sun. It is said that at least 600 of the Irish, wh6 
come down to Louisiana firom Charleston, New York, &c. in 
search of work, die annually of yellow-fever at New Orleans. 

You are perhaps aware, that, on the banks of the Mississippi, 
the elevated ground is more unhealthy than the river^s bank itself; 
the miasma seem to collect about elevations, and they are therefore 
avoided by old residents. The banks are higher generally than the 
country for some distance behmd them ; so that, at the commence- 
ment of the annual inundation, the river flows in three channels. 
After a while it rolls on in one individual and vast torrent, sweep- . 
ing through the trees, and carrying many with it, with masses of 
the bank. The bank's of the Mississippi are thinly settled, fronS 
their instability. The squatters retain thdr flat-bdttomed boats 
always made fast near their log-hut, to escape with their cattle and 
sheep in case of accidents. I was very glad to ascend the Father 
of Rivers, andieave New Orleans. We progressed for eight'dfeys 
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ia a st^inrve$sel ; but shegot SDfggtdon tbeS|ih. Awniogali^i^g 
at. th« mte of seven knpt% witb the water as stupotb a^^ a mirror^ 
she. struck heavily on a concealed tree, in the nuddle of th&»tra»ipi 
where it was about. 60 feet deep ; q^uiverodfrom stem to.stern;^.th9 
w^ler rushed in like, a mUlrr9ce|.d;ie hung on the. snag for a-tUn^, 
and th^R dropped off. Sbe,si^lk; the crew,, passengers^, and 
thcjir baggage were saved,- but the.cargp entirely lost., I lefi^ 
b^fi^re the. catastrophe landed, at Memphis, and journeji^ 
tbrwgh Tenesfiee and Kentucky to Somerville, FaUs.. of Obip. 
You may inquire, " Why do they not try. to dear the endkss 
rivers? Is it not pos^le to get rid of the snags. and saw* 
yers ?"" A New £.Dg]ander has got a contract to cjlear .the 
Mississippi, which lie does not fulfil as he ought to do. Thu%( he 
has a steamer of a peculiar construction, which he runs ovfjjr a 
snag, makes fast a hawser to it, and, {^ he vanr drags it up».bjr 
setting on steam ; if he cannot move it, he saws it off at low- 
water ; and it was on one of these that our boat struck. Four* 
teen steam- vessels have been lost this year in the Mississippi and 
Ohio, and this besides sundry explosions. There are altogether 
190 at present on the river. As is naturally to be expected, the 
roads in the baqk woods, with a scanty population, are very 
abomioabW; to mend them, they.ploi^h and harrow them in. tl)p 
fall of the year, and from the dreadful jolting, I expected every 
instant that the tilt would fly off the waggon. Miserable causae* 
ways, broken bridges, a,nd stumps all impeded our i»*ogre8Si 
but we arrived safe and sound on the level banks of the Ohioi 
decked in the varied tints of autumn, and proceeded up the 
river to Wheeling. 

Next I crossed the State of Ohio to Lake Erie, which I sailad 
down, and remained some time at the glorious .Niagara. . I was 
requested by the Secretary of the Boyai Geological Society to 
note how much the water had lately worn away the rock, but I 
found that no great change, had taken place in the Horse^Shoe 
Fall. since Captain Hall visited it. The American Fall seems 
to be fast t^pproaching. the horse-shoe form. In standing undes 
the Fallb, one ever and anon hears the sound of falling rocks 
amidst the roar of the cataract ; many of these may have roUed 
from a distance down the Bapid, and it may not bo the rock of 
the cascade itself which is falling. I looked attentively for the 
water>rocket8, which Captain Hall stated are projected upwards 
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ffom the bottom of the fall,*but I think he must have been un. 
der some strange delusion in making this statement I saw no- 
thing of the kind, and no one about the Falls, or acquainted with 
flieni, (ft^ ^btenred such a phenomenon. I visited several In- 
dian tribes in Upper Canada, and then proceeded up the Otta- 
wa to the Rideau Canal. It is certainly a stupendous work, and 
worthy of a great nation : — Dams 180 feet long by 45 in height, 
making still water for 20 miles, where formerly there were im- 
passable rapids; locks 145 by SS, and all executed in the most 
masterly and substantial manner. Steam-vessels will pass through 
the canal from By town to Kingston in May next, distance about 
170 miles. Yet I question if wooden raiLroads, with such an 
abundant supply of materials for their construction, would not 
have answered all the purposes of the Ridean, and might have 
saved a considerable part of the L. 700,000 which it cost. 



Notice of an Eruption of Vesuvius last February^ cmd some 
particulars in regard to the Geology of Italy, In extracts of 
a Letter to Professor Jameson. 

I HAVE hardly yet recovered the effects of an exi^dition I 
made to Vesuvius the day before yesterday ; and which, though 
attended with considerable di£Bculty, owing to the particular 
circumstances in which we were placed, was certainly one of the 
most interesting I have hitherto made, or expect to make^ in 
Italy. Since the eruption of last month, the crater had been 
nearly in a state of repose until last Thursday, when smoke was 
seen issuing from its summit. After waiting in vain for a day 
perfectly suited to our purpose, we selected Monday as the most 
favourable ; for, though stormy, yet the atmosphere was clear. 
The party consisted of Mr Jackson, an American geologist, Mr 
Dulcuet his friend, and John Home, an English gentleman, and 
myself. After reaching the top of the cone, we had connderable 
difficulty in getting to the leeward of the crater, as the clouds pf 
muriatic acid gas blown down were very dense and suffocating. 
However, we made good the circuit, and ascended to the mouth 
of the crater ; and, as we were on the * , and as the wind 

• The word is not legible in the MS. 
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ivas violent and steady, we were abl«| with little danger, to stand 
on the brink, while tremendous volleys of red hot stones were 
|m>jected several hundred feet into the lur. The expbsion bad 
a sound unlike any noise I ever heard,-»something between the 
noise of artillery and the rolling of thunder. The phenomena 
were so very striking and violent, that, though unprovided with 
provisicms and other necessaries, we resolved to spend the night 
amongst the lava of the summit of the outer cone, in order that 
we might again ascend the crater or inner cone, when it was 
completely dark. During the interval, while looking about us, 
we were astonished and delighted to perceive, at some distance 
from the crater itself, a stream of hot lava, which it turned out 
had but commenced that morning. Its movement was slow and 
sluggish ; and, near the source, might be at the rate of a mile 
an hour. Even then, by stepping lightly across, we could pass 
some parts of it. After resting beneath a mass of old lava till 
seven o^clock in the evening, we with some difficulty (for the 
wind was tremendous), gained the brink of the crater a second 
time ; and certainly no sight in nature can be more sublime and 
splendid than that we witnessed. The explosions and volleys 
of red hot stones were even greater than during the day, some 
of the masses being many feet in diameter, and the opposite side 
of the crater from where we' stood (some hundred fe^ high), was 
literally strewed with them. A few of the masses fell near us, 
but generally they could be easily avoided. We were again 
obliged to retire to our shelter, as, until the moon rose, we could 
not cross the sea of old lava which surrounded the cone of the 
crater. At three o'clock in the morning we reached the foot of 
the mountain, and at four we returned to Naples, considerably 
fatigued, and in rather a pitiable condition as to .habiliments^ 
as my hat and handkerchief had been swept into the crater, and 
my clothes were literally reduced to a bundle of rags. Last night 
the stream of lava, as far as we could observe from Naples, 
had already reached die base of the great cone, and to-day we 
think It has now fallen into the course of the stream of last 
month, having, during its course down the side of the cone, been 
parallel to it. Jui^ now (at night) I see it from my window like 
a bright stripe or bank of perpendicular fire in the atmoiqihere.. 

JANUABY— MAECH 1832. C C 
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I had visited Albano previously to receiving your letter, and 
think^ from what I saw there, that the opinion you mention as 
to the craters of elevation and eruption is correct. The sectiop 
you sent me I find quite correct. I regret I have not received 
the copy of TumbuU Christie^s memouf, 'and that I have not 
Daidbkoy'i^Mipcr oa Sicily. By great good fortune I just arri- 
ved a few days before Hoffmann, who is nowon hlsToad iibrth-i 
waVds, 'after a residetice of seventeen months in Sicily. .^X first 
he intended lo hftve mnained but oompsmtifveiy a sbcM't.time, 
but he found so mucii that was novel and unknown, in die course 
o€ bis investigations, that at last. they were protsacted tathe 
pelted I have mentioned. Through his kinddess and liberality 
I have aeen his maps and sectioos, ^whicb are mosl conqpkto and 
v^iltoble, and, taken in conjunction with the monograph he,,in- 
tteds to pcddisb^ wiilv*! amsiim^ form A moat tiii{»rt8nti4iddi* 
tipa to geological science. He found some 6f Daubeny^s obser- 
vations incorrect, especially in regard to a great formation which 
the Professor thought tertiary, whereas it turns out to be se- 
condary, a part of the great green«-sand and chalk formatbn. 
Hofiinann remained six weeks nearly upon Etna, and hia disco- 
veries in regard to Von Buch'^s Views as to craters are most cu-r 
rious ; also his observations in another part of the island, in con- 
firmation of the same geologist^s theory of the origin of rock*-salt 
and gypsum. I asked him about the Bone Caves, and men- 
tioned to him the distinction Christie seemed to draw between 
caves containing nmply bone-breccia, and those containing also 
marine shells ; and he said, that though such was the case^ yet 
no line could be drawn between them. Lyell's account of the 
high level at which the quaternary deposits occur is more than 
pottfirmed ; for in the interior of the island Hoffmann fooml 
them abounding in shells, snmilar to those of the Mediterranean^ 
nearly '8000 feet above the level of the sea. I am happy to sny 
Sir Walter Scott is in great good health, and drives about con- 
tinually, though I believe he enters but little into society. He 
is Ughly honoured by the King, and receives privileges granted 
to no one else. Sir Walter proposes taking a trip to Greece 
during the spring. I start for Sicily on Saturday, intending to 
complete my examination of the vicinity of Naples on my re- 
turn. — ^Yours, &c. Thomas Jamesok Toreib. 
Naples, 2td February 18S2. ^^^^^^^ byGoOglc 
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Description of several Nero or Rare Plants whic^ hax^ lateljf 
Jlowered in the neighbourhood of Edifiburgh^ and chiefliftin 
the Royal Botanic Garden, By Dr Okaham, Professor 
of Botany in the University of Kdinburgh. 

March 10. iiSSL 
Dillwynia cinarescei^s. 

D. einaretoeiui coiymbis terminalibvs sessilibus, foliis filifintnibus erec- 
lis (cotnpreesis pai^tilms), mdcrbne intiociio brevisslmo siibrecurva 
(pu^gtnte rectoX tamulit calyelbuHque seridifisi-^J^roiofi. 
I>iILwynia cinaresctos^ Br, in Bot I^ag. foL 224}. . 

DEScAiPTtoK.A^<SAr«6 erdct; hranekes blender, spreadii%, whetiy^tinftBub* 
sericeous, when older purplish, ana at length nidLed. Lemw^ Hnear, 
spreading, subglabsous, conppressed laterally, grooved along their upper 
edge, terminated by a strdgnt hard sharp mucro. SHpules verv minute, 
becoming black. Carjffhbi termirial, sessile, subcbpitate (abtAit '^ftower* 
ed). . Brtuieif^ one under ibe bas^ of the |)edicel, and two opposite above 
its middle, small, ovate, perrated, adpressed. CtU^x biUbiate,: silky, 
about as long as the pedicel, compressed laterall]^, ai|d somewhat keeled 
on the upper side, upper jip slightly notched, loweY lip trifid, segments 
' ovute^ acute, incurved. C&rolla itisetted near the base of the calyx, yel. ' 
lew^ red«4>raiige iik 'the throat, witl^ a yellow spot in the centre i»f the- 
vexiUum ; vexillum twice as broad as long, reflected, notched, and show* 
ing a tendency to division into fbur lobes ; alse about as long as the vex* 
ilium, linean^pathiilaCe, horizontal) curved outward^ their upper edges 
in contact, concave b^low, shortly and bluntly toothed { keel monope- 
talouft» abMit half fbe ien^ of tlie ahe, truncate, te^h bltlht. Skimem 
included, free. Stigma csLpUie, Style hookedi Germenaill^, <h^ile8 2.. 

'the leaves being spreading, and the mucro early becoming hard and pun- 
gei)t^ m^de me doubt whether this plant should be really considered the 
DilkopnUt einarenceru of Brown ; but I think it right to consider it such 
rather than run the risk of erroneously multiplyihj^ specie^ P^thaps 
'< foliis .erectis'* is a misprint for '' foliis rectisr ifi contradistiactipn to 
the species with twisted leaves. This will make the description 9gree 
much bettei* with th^ figure by which it is iiccompanied in But. Maff. 
It is probkble that the cofolla m^ht proi^e marcdsceht ; but the who& 
flower, with the peduncle, falls so early with us, that I catrtiot be cerw 
tain^ The form of calyx leans to Eutodna. 

We received the plant from Mr Mackay of Clapton* It flowers most freely 
in February and March, and is a great ornament to the greenhouse. 

This winter has been remarkably dry, and, excepting one severe and un« 
usually early ft-ost, and one or two transient fi'osts since, it has been remark- 
abW mUd. It is perhaps on this account that some plants which I have not 
before seei blpssom in the open air in Scotland, are now. in flower. In par- 
ticular, may be noticed the following, varieties of CamelUaJapw^a. 

Sinffle &ed. Flavescent Hume's Blush. 

Middlemist's flesh-coloured. Double White. 

Kew Blush Pompone. 
The first four are traihed upon a Wall with an asptet a little ^st ^f south, 
the last is on a standard five feet from the wall, in a ^eltexed situation. It is . 
later than the others, the flower-buds being very large, but not yet expanded. 
We have at present also in flower, on tne same wall with the Camellias, 
Acacia moUiaamtt* We find among the seedlings of this plant, great vdriety 
as to the power of resisting cold. Several are much cut in by tne frosty but 
others, planted as standar£ in the open around, scarcely have their upper ^ 
leaves iniured. The plants which have flowered on the wall, had the lower 
part of their stems covered with Broom twigs, but every other part has been 
completely exposed, and the leaves even have escaped unhurt. 

c c2 
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Cekstiai Phenomena Jrom April 1. to July 1. 1882, calculated 
Jbr the MeruUan of Edmburgh^ Mean Time. By Mr 
George Ikneb, Astronomical Calculator, Aberdeen. 

The times era ioMrted according to the CItU reckonhig, the day beginniiig at midnl|^ 
^llie Coi\}iiiictioiuof the Moon with the Stan are given in Right AteentUm. 
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On the 11th of April there will be an Occultatlon of Saturn by the 
Moon t 



Immendon, cm^iv, 
Smersion) ...... 



D. H. / e 

11. 15 25 at 99 
15 51 at 151 



On the 5th of May, there will be a Transit of Mercury over the Sun*8 
Disc: 

Ingress of Mercury, cenire^ 5. 8 48 26 at 293* 

Egress, 15 36 36 at 234 

Oa thd 8th of May, there will be an Occultation of Saturn by the 
Moon: 

D. H. / o 

Immersion, O0n^«, . « . 8. 20 49 at 121 
Emersion, 21 53 at 232 

The angU denotes the point of the Moon*s Limb where the phenomenon 
will take place, reckoning from the wrlex of the Limb towards the Right 
hand round the circumference, as seen with a telescope which inverts. 
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Proceedings of the Wemerian Natural History Society, (Con- 
tinued from p. 192.) - ^ - .. 

1831, Dec, 24 — Professor Robert Graham, V. P. in the 
chair.— Mr Neill read a notice regarding a specimen of Siren 
lofertvfuiy which had been kept cdive for more thjEm %vx years ' 
padt at Canonmills, near Edioi^rgh. (See the pra^^tit ampbrr-. 
of thip Journal, p. 298). Mr James Wilson piade wcatss^ 
maiJc^ on the alUed batrachian r^il^s ; and Professoic Ned|^^ 
of G^eva^ bang preoent, mentioned his having kept one-^f -the 
aflimab frpm the caves of Carniola, in a well at his garden ^ . 
Geneva for about six years, where it increased in size, but be- 
cakne dark coloured, instead of flesh-coloured as in its l^tiy^. 
recesses. 

. 1882, Jan. 28.— Robert Stevenson, Esq. V. P. incite 
Ghair.--»The Secretary read a notice regarding some of the more. 
rare f>lant$. found native in the counties of Dumfries and (jral- 
kifwa3% oommumcated by Mr Lloyd. The Reverend Dr gjcot 
o| Corstt>rphine read an essay on the species of dog men-* 
tioned in the Bible. Professor Jameson then laid before the 
meeting certain meteorological observations made at Inverness, 
and the description of a simple rain-gauge, calculated to mear- 
sure the fall to the ten-thousandth part of an inch ; communi- 
cated by Mr Matthew Adam, rector of the Royal Academy of 
Inverness. (See the present number of this Journal, p. 281, et 
ieq,). Mr Blackley, who had spent a considerable time in Green- 
laind, exhibited to the meeting some curious drawings of Green- 
land scetiery, taken by him on the spot, i ° ^''''[2_2S1' 
I -— j-r Feb. 26, — DaVid F^lconar, Esq. formMy YT^?* in :! 
tie cliai^. Professor «liameso(! read a letter from Captain i^ex-*; 
andei^, containing inter^ting ^otWes regarding ks |ate extensive' i 
Joumeyf through North aind Sou* Atnerite. The Piufewpg 
also tec4 a letter by Arthiir Connell, Esq. on the 2^tioiM)fi iodia ^ 
ajbid and of iodine on vegetable eofeurst (See the yresentrnSrt* \ 
Ihier of -tbi^ Journal, p. 88T and p/380). Ithe Secrefary rea(fira 
^0mniuittcation from W. C. Trevelyan, Esq. regarding a Rbilittrf 
lionument found in the cqunly of Durham^^ th^ iijisci;ip.ti^rf^ *^ ; 
f»1iich' eci mni e morat es the capture of a remarkable Wild bea^ -- 
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892 Procecdifigs of the Werfierian Society, 

18SS, March 10. — David Falcokar, Esq. fiimieriy V. P. 
in the chair. Prrfessor Jameson gave an account c^ the very 
interesting collection of fossil bones received by bun fioni 
WelKngton Valley in New Holland, and communicated the re- 
sult of an examination of these bones by Baron Cuvier, for 
whose inspection they had been sent to Paris. (See the pfftaent 
number of this Journal, p. 801, ei seq.y The Professor also com- 
municated an analysis of a peculiar product of a recent eruptkm 
of Vesuvius, made by Dr William Gregory, lecturer on che- 
mistry .-—The Secretary read a notice by Mr Macadam of Ply-« 
mouth Dock, regarding the very indestructible quality of the 
timber of the ZjfgophyUum arboreum of Carthagena. A stuff- 
ed specimen of the Grazelle of Africa was exhibited ; and Ptyv 
fessor Jameson mentioned that this specimen had died at the 
seat of Lord Rothes in Fifeshire, where two or three gazelles 
still survived, having been sent to his Lordship from Tripoli. 
A parrot and a humming-bird from Terra del Fu^o were fldeo 
exhibited, proving that Bougainville was correct when he re^ 
ported, in his Voyage, that birds of these tribes were to be found 
in that inhospitable climale, though his accuracy had. been imw 
pugned. 



NEW PUBLICATIONS. 

L Fauna Boreali' Americana ; or the Zootogy of the Northern Parfs 
qf British America. Part Second — Tub Bibds. By Wil- 
LiAM SwAiNSON, Esq. F. R. S., F, L. S., and John Richabd- 
SON, M. D., F. R. S., F. L. S. 4to. Murray, London, 1831. 

The numerous and varied objects in the different depart- 
ments of Natural History, collected by the last overland Expe- 
dition to the Polar Sea, under Captab Sir John Franklin's 
eommand, could not be fully described or worthily illustrated 
within the limits of an ordinary Appendix ; and hence the »e*t 
cessity arose of devoting separate works to the more complete^ 
ducidaUon, both of the zoological and botanical collections of 
that important journey. Two volumes have already ^pqared 
on Zoology, under the title of Fauna Boreali4m^Fi9'^r6(?^ 
^eoe,, the firsts written solely by Dr Bichardsopi. aiQtlU9lK;>!tbft 
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Land Mammalia, or Quadrupeds, and h illiKtrated by twenty- 
«ight plates, drawn and etehed by Mr Thomas Lasdaeafl' It 
18 the most valuable addition which has been made toour know- 
iedge of American animals since the publication of PetmaHf s 
'^ Arctic Zoology,'^ and presents the most ample and accurate 
picture which we yet possess of that department of natural his- 
tory in the New World. While the precision of science is in 
no way sacrificed to the affectation of what is called a popular 
style, neither are the more interesting facts in natural history 
overloaded by a too cumbrous mass of scientific detail ; tmd 
thus, while those skilled in systematic zoology will find both 
pleasure and instruction in Dr Richardson^s writings, the gene^ 
ral reader will be equally amused and enlightened. 

A perusal of the volumes of Franklin and Hichardson, wHl 
shew the great extent of territory traversed by our adventurous 
countrymen, and that Dr Richardson must have passed seven 
summers and five winters in the central and northern regions of 
North America. To those who are acquainted with that ex- 
cellent man^s talents and as^duity we need scarcely point out 
the value of this fact, nor the important conclusion to be deduced 
from it, namely, that his works must necessarily contain a rich 
mass of valuable information regarding those branches of natural 
science of which they profess to treat. 

The beautiful volume now under our more immediate const 
deration forms the second part of the Fauna Boreali-America- 
na, and is devoted exclusively to Ornithology. It is the joint 
production of Mr Swainson and Dr Richardson. The lithogra- 
phic illustrations are drawn by the former with great skill, ac 
curacy, and elegance, and are carefully and beautifully coloured. 

That gentleman has contributed a curious body of infor- 
mation regarding what he considers as the natural arrangement 
of the different groups of birds, especially of those belonging to 
the Insessorial order ; and, in his introductory observations, he 
has explained his views of the natural system in general, which 
are in accordance with those of some Continental naturalists. 
These may be briefly stated in the following propositions : 

!♦ Every natural series of beings, in its progress from a given 
point, either naturally returns, or evinces a tendency to return, 
again to that point,- thereby forming a circle. 2. The contents 
of such a cijrcle or group are symbolically represented hv the 
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ooiilMits of aU other circles in the same class of aniiimls; this 
r^semUanoe being strong or remole, in ppopoption to the proxi* 
mitj^ the distance of Ihe groups cotnpasaed. S. The <pri. 
Bsary diviifions of every natural group, of whatsoever extetfl or 
value> are thrc(^ each of which forms its owii ctrcle. » . * 

Dr Richaydson, whose mind seems more iodined to the prac- 
iica] than the theoretical, has limited his labours to the task of 
«lear and accurate descriptions of the species, with ecciisioiial 
obser^tions on their history and habits of bfe^ tk^' migralkiis 
and g^raphical distribution. In illustration of the last>4Uini^ 
loplc, h^has also constructed several valuables tabular /viewiriof* 
tb^ qwcfees, exhibiting their extreme northern range, thar gi^t- 
er or less extension over the Fur Countries, their wint(»r'aBd 
aamm^ ludiitations, and other particulars of great talueahd in- 
terest. Tb^ ^ev^ntb table contains a* list of speoies^ oo«iiaiii>to 
the Old World and the Fur Countfies of America, undi^rwhich 
term may be ^oo^rcibended generally the wholo ooon^ noith 
of the 49th parallel of Latitude. The analogoua. list gtt«n 
by Pennant in bis Arctic Zoology, though a valuable coi^&u* 
Uoo for the period, is vague and inaccurate in relation to Ihife 
knowledge which has been more recently acquired, and hetice 
the high importance of the information now communicated<by 
Dr Richardson. It may, in truth, be said that the Ornithology 
of North America is almost as well known as that of Eiirc^. 
The works of Wiboo, Audubon, and C. L. Bonaparte, con- 
joined with the kindred labours of the authors now undc^ »e. 
Tiew, form a mass of ornithological information liot exceftd ia 
inters by that supplied by the writers of any odier edtentdf. 

It, appears, from a eompariaoD of tafaks fuimidied,/ tfaHtitlie 
number of ascertained birds in Europe and North America is 
9,i present ne^riy the same. There ane from 390 to MO de- 
scribed spedesi in each continent*. As, bowever, a greater 
portion of N6rtb America than of Europe ronains to be yet 
more minutely expk»^» we may infer that, eventually, the 
£urope^ species wilt fc»rm the smaller number. The Euro, 
pean land Urds appear to exceed the water birds and wac&rs 

* If the investigations of Brehm, as explained in tiie l8is» fuid deta}ie4 in 
liis Valuable ^* Handbuch der Naturgeschichte aUer Yilgel Deutchlandes,** 
shall prove correct, the numbei: of European species of bi^ds will be i^iich 
increased. 
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]by about uinHy species ; while in the United States tbe forr 
yoor class ^oeed t(ie two liitt^r by not more than fifty. , Wq 
ii)ay afldy that in Great Britain (probably fron^ the conjoin^ 
e£^is of its Dorlhern latitude and insular position) the land 
birds prevail over the water birds and waders by not more than 
lievea species. The ornithology of Great Britain and Ireland 
yields at present 277 different ,l(^inds of birds, of which 14S ar^ 
land birds, and 185 are water birds and waders. The Cooti* 
i^sntal countries of Europ? ppssess about ISO species of bird^ 
which do not properly bdong to Britain, and a vast proportion 
of which have never yet been kiK)wn to visit our shores ; while 
the Common grouses or moor-game, is our only exclusive pKMk 

Xhe present volume of the Fauna Boreali-Americ«Mi'Con« 
tains descriptions uf 240 specie^. To these we may add twenty-* 
seVe^ native to the oorttvwest coast, as described by Pennant, 
or more recently observed by Captain Beechey (but whidi did 
Hot fall under the obaervation of the Land Expeditions;) ; add 
C. L. Bonaparte has enumerated thirty-six additional speo^s^ 
which migrate northwards, from or through Pennsylvania, in 
the spring, and may, therefore, though not observed by Dr 
Riehardson, be fairly inferred to breed iu the Fur Countries* 
Thus, the total number of birds hitherto ascertained to inhabit 
these cottntries, that is to say, the American territories ly^ng to 
the nfurth of the 48th parallel, may be stated as amounting to 
808 species. 

We shall conclude by recommending very jealously to all 
yihok take ali in^rest iu ornithological pursuits, a earful ap»d 
owtiDMfid aludy <^ this very. beautiful and scientific workj; 

fi. Principles of Geology, By Chabces Ltbll^ Esq. F. R. S» 
Vol. II. Miurra)!!, London^ Iffiie. 

Tlus volume, like the preceding, . is very amusing, and aU 
though not entirely or principally geological, cannot fail to be read 
with much pleasure by those who take an interest m the beauti- 
ful subjects so well discussed by our Intelligent author The 
first eleven chapters are devoted to Zoology, in which are consi- 
dered the vicissitudes to which species are subject. After an 
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ample view of the opinions entertained in regard to speeies m 
the animal kingdom, Mr Lyell concludes, that species have a real 
existence in nature, and that each was endowed, at the time of 
the creation, with the attributes and organization by which it is 
now distinguished. The laws which regulate the geographical 
distribution of species, are next brought under review, in whidi 
very interesting discusaon, our author considers the distribution, 
both physical and geographical, of plants and animals, in a man* 
ner which, although it shews his thorough acquaintance with this 
department of natural history, does not afford us any new views. 
The remaining half of the volume relates to the effects -produ- 
ced by the power of vitality on the state of the earth^S;8urfiiee,' 
and on the material constituents of its crust, which is illustfated 
by numerous interesting observations on the nature of soi],-«« 
peat,— bone-caves, — ^imbedding of organic remains in alluvium^ 
the ruins caused by land-slips — imbedding of organic remains 
in sub-aqueous deposits,^mbedding of the remains of man and 
his works in subaqueous strata,--and the natural history of 
coral reefs. 

3. The Fossil Flora of Great Britain, or Figures and Descriptions 
of the Vegetable Remains found in a Fossil State in this Coun^ 
try. By Professor Lindley^ and Mr Wux/iuc Hutton of 
Newcastle. Ridgway^ London, 1831. in 8vo» numbers. 

Botanists have done but little towards the advancement of 
subterranean botany, owing, we believe, to their attention ha- 
ving been directed chiefly to the external forms of plants, inter- 
nal structure being generally disregarded. We have always 
maintained, that an accurate knowledge of the internal struc- 
ture of plants would lead to important results in the arrange- 
ment and determination, not only of the living, but also of the 
fossil species. Many of our pupils have been fully impressed 
with the accuracy of this view ; and lately two of them, Mr 
Witham and Mr Nicol, have embarked keenly in this inves- 
tigation, and have already laid before the public interesting 
comparative results. Mr Witham^s beautiful volume on Fos* 
sil Plants, which the author states owes so much of its value to 
the kind assistance of his friend Mr Nicol, and the papers of the 
latter gentleman read before the Wemerian Society, and partly 
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pablishedin the Edinburgh Philosoj^ical Journal, afford ample 
proofs of the light that may be thrown on Fossil Botany, by 
the examination of internal structure. Professor Lindley and 
Mr Hutton are following out the same view. In the three num- 
bers of their interesting work now before us, there are, besides 
figures and descriptions of external form, also sections represent- 
ing internal arrangeraent.-^Professor Lindley displays his usual 
acQteness in the determination of the species ; the portion of 
geology the numbers contain is creditable to Mr Hutton ; and 
the artist has in general done his work accurately and distinctly. 
On a future occasion we may oiler some remarks on Professor 
Lindley^s descriptions, particularly of those species found around 
Edinburgh, of which Mr Witham, with his usual liberality, 
communicated not only specimens, but also drawings. 

4. Transactions of the Natural History Society of Northumberland, 
Durham, and Newcastle-upon-Tyne, Vol. i. part 3. Newcastle, 
1831. 

We have much pleasure in again recommending to the atten- 
tion of geologists this interesting work, of which the present par^, 
completing vol. i., will be found not less valuable than those 
which have preceded it. The Provincial Geological Societies in 
other, parts of the island, would do well to imitate the example 
set by their northern brethren of Newcastle. 

5. A GeologtccU Manual. By Henry T. Dblabbghe, F. R» Sr 

F. G. S. Member of the Geological Society of France, &c. Se- 
cond edition, corrected and enlarged. Treuttel & Wnrts, Lon- 
don, 1832. 

We formerly recommended this excellent little volume to the 
student of geology. The present edition contains much new 
and useful information. 



List of PaterUa granted in England from 84 February to M 

July 1831. 

1831. 

Feb. S. To W. Sukmes, Hose, Leicestershire, for " improvements in ma- 
chinery for makinff lace, commonly called bobbin.net." 
11. To 6. Gardner, London, for ^' an improyed roving-machine.*' 
To W. W. Richards, Birmingham, for " improvements in the 
touch-holes and primers, suitable to percussion-guns, pistols, 
andallsortsof fire-arms fired upon that principle. i 
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F«bu IK To X Gl^VNiiT, Birminghftni, for an improved si6ih6d, or meliiodif 
of combining glass with metals, or other substances, -i^plicabLe 
to various useful and ornamental purposed." 

To C. GuiLLOTTE, Spittalfields, for ^ an improvement is the 
rack applicable to the battons of looms, or machinery for weav- 
ing puun or figured ribbons.'* 
14. To J. Thomson, London, for ** improvements in making prints^ 

types." 
15L To T. and C Batl^t, Leicester, for 'improvements in machinery 
for making lace, commonly cidled bobbin^net." 

To W. Pathe, London, for an improved pedometer for the waistcoat 
pocket, upon a new and very simple coniitruction.* 
tl. To J. G&iME, Bury, Lancashire, for "* a certain method of disaolv- 
Ing snow and ice on the trams or railways, in order that loco^ 
motive steam-engines and carriages, and other cairiAges, may 
pass over rail-roads without any obstruction or impediment 
from such snow or ice." 

To Dr R. Bfrnosss, Northwlch, for ^ a drink for the cUre^ pre- 
vention, or relief of gout, gravel, and oth» diseases, which may 
ako be applied to other purposes.^ 

To S. DuKK, Southampton, for **• improvements in, or a method^o^ 
eenerating steam." 

To IL TecyStbick, Cornwall, for ^* an improved steam-engine." 

To W. Seeath, Ison Green, Nottinghamshire! for ^ improv^enta 
in machin^ for making, figuring, or ornamenting lace or net, 
and such other articles to which the said machinery may be 
applicable." 

To li. Abbey, Walthamstow, for ^ a new mode of preparing the 
l«af of a Britiidi plant for th« produdng a heidthy beverage by 
infusion.*' 

To. W. Fakeibals, Wharton, Cheshire, for ** improvements in eva- 
porating brine." 

To J. Phillips, Arnold, Nottinghamshire, servant-man, for *' im- 
provements on bridles." 
28. To B. Williams, Lambeth, Surrey, for ^* certain improvements 

in steam-engines." 
S6. To D. Seldon, Liverpool, for ^ improvements in machinery used to 
give a degree of consistency to, and to wind on to, bobbins, barrels 
or sporls, roving of cottons, and the like fibrous substances." 
Mar. 14. To Di Napier* London, and J. Napier and W. Napier, Glasgow, 
for '* certain improvements in machinery for propelling loco- 
motive carriages." 
d. To A. Pellatt, glass manuficturer, London, for an '' improved 
mode of formmg^ glass vessels and utensils with ornamental 
figured patterns impressed thereon." 
11. To B. Stepheesok, Esq. Newcastl»-iipon.Tyiie, for an '* improve- 
ment in the axles and parts whidi form the bearings at the 
centre of wheels for carriages which are to travel upon edge 
railways." 
SI. To W. Peeke, Torquay, and T. Hammick, for certain " improve- 
ments in rudder hangings, and rudders for ships or vessels." 

To G. W. TuRKER, London, for certain ^' improvements in ma- 
chinery or apparatus for making paper." 

To P. Phillips jun. Bristol, vinegar maker, for certain " improve- 
ments in manufacturing sulphuric acid." 

To. J. Potter, and J. Potter, Spiedly, near Manchester, spinners 
and manufacturers, for certain '^ improvements in machihery 
or apparatus applicable to the spinning dr t^Hsting of cotton, 
flax, silk, wool, and other fibrous materials." 

To G. BoiTL. Walsale, Stafibrdriiire, for an ^ improved method of 
ms^ing iron pipes, tubes, 6r cvfinders." 
28. To T. Brvnton, Esq. London, for an " improvement in certain 
apparatus, rendering the same applicable to distilling." )Q\^ 
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'Mar. 99* To T. iCoi.BJUx, 8t Albui*i» training gr«KBB, f<n-.«n itoptoirea rolkr 
for liorBCS." 
31. to A. Ubs, Finsbuzy Circu% Mi D., for an "< improved a]^taratu8 
for divUlliDg." 
Tot J. Wali^ack^ Leilhy brazier, for an ^< improvetnaitt or iD^kprove. 
ments upon the satetj-hearth, ibr the uae «f veiselB." 
Aprils To Jaioss Slatkb, Sallbrd, Lancashire, Meacher, ibr ^'imnrovA. 
ments in the method of generating steam or vapour applicable 
as a moving power, and to arts and manu&ctures, and also for 
improvemoits in vessels or machinery employed for that pur- 

re." 
RuTHEavoED jun., Jedburgh, Scotland, writer and bank- 
agent, for a ": GombinatioQ or arrangement of apparatus or me- 
chanism to be used by itself, or ap^ied to locks and other &s« 
tenings^ for better protectuig prepay." 
To & Mojuud]^ Mancoester, lor an ^ improved atretching ma- 
chine.". 
To T. fi&nxToir, Esq. Park Square^ Begent's I'nkf for an ^ im- 
provement in certain, apparatus rendering the same applicable 
lor making or refining sugar.'* 
To T. Gauitt, London, and G. F. Ecksteiv, London, for an ** im- 
proved fire-grate." 
v2|r To yf^J^tsiOiXi Walsale, for an '^ improvement on the cock or tap 
applicable t» fluids, liquidsy and gases." 
: 30. To S. T. Beau {^undon, engineer, for an **• improvement in certain 
appaiatus for separating a portion of aqueous vapour from the 
vapour of alcohol in the process of distilling and rectifying 
spirituous liquors.'' 
April 30. To fax G. Stevhevsost, Liverpool, civil engineer, for an improve- 
ment ^^ in the mode of constructing wheels for nulway-carriages.** 
May 18. To W. Gutteudgs, Clerkenwell, dvU engineer^ for certain im« 
provements ^ in apparatus for distilling imd other purposes." 
To !R. B. CoopEE, London, for an improvement '< on a cock or tap 
applicable to fluids, liquids and gases, and for applying the said 
improvement or improvements to other useful purposes." 
23. To J. P. Westhead, Manchester, for certain improvements ^' in 
the manufacture of small wares." 
To T. Kkowles, Charlton Row, Lancashire, for oertain improve- 
ments ^< in machinery, by aid of which machinery commonly called 
Mules, are or may be rendered what is termed self-acting." 
To G. Barm A&n, Bristol, for improvements << in locks and other 
spring fastenings for doors and other places." 
84. To T. Westbvp and W. Gibbiks, of Bromley, for improvements 
'^ in converting salt or other water into pure or other water." 
To B. Wood, London, for ^'an inking apparatus, to be used with 

certain descriptions of printing presses." 
To B. Fell, X^ndon, for improvements ^< in machinery or appara- 
tus for raising water, and in the application thereof to certain use- 
ful purposes." 
To S. HoBDAT, Birmingham, for an improvement ^' in a machine 
to be worked by stetmi, that may be applied for the moving of 
ships' boats ana barges on the water, and to carriages either on 
the road or tramways, and in a fixed position may be applied to all 
the purposes that steam-engines are used for." 
31. To N. H. Makicler, for '' a new manu&cture of useful products 
firom a certain oleaginous substance." 
June 2, To S. Lambert, gom-lace-man, for an improvement '' in throstle- 
spindles for spinning and twisting silk, cotton, wool, flax, and 
other fibrous substances." 
4. To. T. Spivvxy, Cheltenham, for certain improvements ** in appa- 
ratus for manufacturing gas for illumination." 
7* To J. Pearss, TavistocS, ironmonger, tor certain improvements 
^' on wheeled-carriages, and on aj^paratus to be used tnerewith."j) 
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June 210. To £. A. Foubduitibb, Hanley, Staffordshire, paper-maker, for a 
'^ certain machine for an improyed mode of cutting paper." 
29. To J. L. STEFsys and P. Watcott, both of Plymouth, for « cer- 
tain improvements in mangles.** 
90* To W. G. K]f£i.x.EK, Hacknej, for certain '^ improvements on stills, 
or apparatus for distilling." 
July 2. To J. Peekiits, Fleet Street, engineer, for ^< improvements in ge- 
nerating steam." 



List of Patents granted in Scotlaitdfrom 22d December 18S1 

24<A February 1882. 
1681. 

Dec 22. To Malcolm Muir of Hutchinson Town, Glasgow, in Scotland, 
en^neer, for an invention of ^ certain improvements in ma- 
chinery or apparatus for preparing boards tor floors, and other 
purposes." 

Dec. 23. To Art huh Howe Holdbwo&th of Dartmouth, in the county of 
Devon, Esquire, for an invention of ^ improvements in the 
construction of rudders, and in the application of the same to 
certain descriptions of ships or vessels." 
To Abbaham Adolfrus Moser of Canterbury Row, Kensington 
Road, in the County of Surrey, engineer, tor an invention, in 
consequence of a communication made to him by a certain 
foreigner residing abroad, of ^ improvements in certain descrip- 
tions of fire-arms." 
To JoHK Christophers of New Broad Street, in the City of Lon- 
don, merchant, for an invention of " an improvement in clothes' 
1832. buttons." 

Jan. 26. To Willlam Hale of Colchester, in the county of Essex, machi- 
nest, for ah invention of ^ a macliine or method for rainng or 
forcing water, for propelling vessels." 

Feb. 10. To PiERaEPOKT Greaves of Chorley, in the county of Lancaster, 
^ntleman, for an invention of <^ a method or methods of mak- 
mg ornamental cotton, yams, and threads applicable to the 
making, sewing, and embroidering of cotton and other fiibrics." 
17. To SAMrEL Hall of Basford, in the county of Nottingham, cotton- 
manu&cturer, for an invention of" an improved piston and valve 
for steam, gas, and other engines ; also an improved method of 
lubricating the pistons, piston-rods, and valves or cocks of such 
engines, and of condensing the steam, and supplying water to 
the boiler of such engines as are wrought by a vacuum pro- 
duced by condensation." 
20. To Moses Teaoue of Parkend Iron-works, near Colford, in the 
county of Gloucester, iron-master, for an invention of '^ certain 
improvements in making and smelting of pig-iron." 
To William Skeath of Ison Green, in the county of Notting- 
ham, lace-maker, for an invention of ^^ certain improvements in 
machinery for the manufacture of bobbing-net lace." 
24. To Alexander Beattie Shakkland of Liverpool Street, in the 
city of London, in consequence of a communication made to 
him by a foreigner residing in America, of an invention of " a 
new method of cutting, working, and planing of wood, mine- 
rals, and metals, by means of machinery." 



To Correspondenis. 

The Memoir on the Mosaic History is under consideration. — The account 
of the Russian Baths, transmitted by Dr Trail, through a private channel, 
has never reached us. — ^The Chemical Memoir from Greenock; having at 
length cast up, is now under consideration. Digitized by CjOOQIC 
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INDEX. 

Adam, M., dascriptioii of a new rain-gage^ 281. — Meteorological, ob- 
seryations made at InvernesSy 289 

Air, heated, observations on its employment in the smelting of iron, 
180 

Alban or Albano hills, near Rome, considered by Hoffmann, 370 

Alexander, Captain, notice of his journey in America, 380 

Amazons, on the navigation of, by Lieutenant Mawe, 42 

Animals, observations on cruelty to, 173 

Animal secretions, observations on the changes they experience in 
cholera, 128 

Arabian horse and camel, observations on, 192 

Asia, mountains and volcanoes of, described^ 145 

Atomic theory, account of, by Dr Daubeny, 205 

Audubon, J. J., on the Ohio, 122. — Account of a hun*icane in Ame- 
rica, 278 

BanfiP Institution, meteorological journal of, 336 

Bou^, Dr, observations on Brongniart's ideas in regard to tertiary de- 
posits, 149, 341 

Boussingault, on a new mineral found in the Pavamo Rico, near Pamp- 
lona, South America, 142 

Brongniart, Alexander, on tertiary deposits, 149, 341 

Carmichael> Captain, biography of, 113 

Csesalpinia coriaria, observations on the pod of, 135 

Celestial Phenomena from January 1. to April 1. 1832, 188, — and 

from April 1. to July 1. 1832, 388 
Chains of mountains in Asia, observations on, 145 
Cholera Morbus, observations on> 128 
Christie, Dr T., observations on certain newer deposits in Sicily, and 

the phenomena accompanying their elevation, 1 
Claw, middle, of birds, observations on the serrature of, 105 
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Connell's, Arthur, obseiratioiis on iodiney 337 
Coprotite, or Guano, obaenrations on, 126 

Daubeny, Dr, on themud springs, and their connexion with yolcanoes, 
49 

Death, Valley of^ visited, by A. Loudon, Esq. 102 

Deer, fossil, of Ireland, observations on, 196 

Delaheche's Manual of Geology noticed, 397. 

Don, D., on some new species of Malesherbia, Kagenedda, Quilkja, 

and of a new genus of Salicaria, 110 

Drummond, Dr, obeenrations on humanity to animak, 173 

Early elementary instruction, the utility of, considered, 364 
Ehre&berg*s researches on the Infusoria, concluded, 78 
Erskine, William, account of the famine in Guzerat, 266 
Etna, observations on, by Hoflfmaan, 370 

Famine of Guzerat in 1812 and 1813, account of, 266 

Fauna Boreali- Americana, of Richardi^on and Swunson, vol. ii., noticed, 

392. 
Fossil bones of Wellington Valley, in New Holland, described, 301 
Fossil Flora of Great Britain, by Lindley, noticed, 392 

Gairdner, Dr Meredith, account of Efarenberg*s researches on the Infu- 
soria, 78 

Geognostical and geographical distribution of minerals, considered, 200 

Glasgow statistics, notices in regard to, 1831, 200 

Gold, Russian, 203 

the quantity consumed annually in Britain, 346 

Graham, Dr, description of new and rare plants, 186, 387 

Gregory, William, M. D., analysis of a singular substance found among 
the products of Mount Vesuvius in the winter of 1830, 378 

Guano, observations on, 126 

Hermann, R., observations on the human secretions during cholera 

morbus, 128 
Hoffmann, Professor, his observations on Italy and Sicily, 370 
Humanity to animals, observations on, by Dr Drummond, 173 
Humboldt, Baron, on the chains of mountains and volcanoes of Central 

Asia, 145 
Hunicane in America described, 278 

Innes, George, his celestial phenomena, 18(}, 888 

Digitized by VjOOQIC 



INDEX. 403 

Iodine, obseryations on, by A. Connell, 337 
Italy, on the scenery of, by HoflPmann, 370 

Jacob, on the consumption of gold and silver in Britain in the twenty 
years between 1810 and 1829, bat especially on the application of 
them to other purposes than coin^ 346 

Java, Valley of Death in, noticed, 102 

Lyell, Charles, his Principles of Geology, vol. iL, noticed, S95 

Macgillivray, William, on the claws of birds, 1 05 
Magnetism, observations on, by William Scoresby, 319 
Mawe, Lieutenant, bis observations on the Maranon, 42 
Memoirs of Wemerian Natural History Society, noticed, 204. — Pro- 
ceedings of Wemerian Society, 191, 391 
Meteorological Observations at Inverness, 289 — Meteorological Jour- 
nal at BanjQP Institution, 336 
Mineral, new, account of, 142 
Mineralogy as a branch of natural history, considered by Professor 

Necker, 21 1 
Mitchell, Professor, on winds and storms, 30 

Natural History Society of Newcastle, their memoirs noticed, 398 
Navigation of the Maranon or Amazons, observations on, 42 
Necker, Professor, on mineralogy as a branch of natural history^ 21 1 
Neil], P^ on the Siren lacertina, 298 

Ohio, observations on, by Audubon, 122 

Patents, new, 206, 397 

Pelekonite, a new mineral, described, 134 

Pentland, Mr, account of the fossil bones of Wellington Valley, New 

Holland, 301 
Physical geography, observations on, 72 
Plants, new and rare, described by Dr Graham, 186, 387 

Rain-gage, new one described, 281 
Reid, Dr, his Chemistry noticed^ 206 

Sang^ Edward, analysis of the vibration of wires, 303 
Scoresby, William, on the uniform permeability of all known sub- 
stances to the magnetic influence, and the application of the fact in 
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engineering and mining, for the determination of the thidtness of 
solid substances not otherwise measurable, 319 I 

Secretions, animal, observations on, by Hermann, 128 

Sicily, observations on the geology of, 1 

Silver, the quantity of, annually consumed in Britain, 346 

Siren lacertina, observations on, by P. Neil], 298 

Smelting of iron, by heated air^ observations on, 183 

Springs, thermal, observations on, by Daubeny, 49. — Mineral, on the | 

origin of, 290 

Stiffs, M ., on the probable origin of mineral springs, 290 

System of chemistry by Dr Thomson, noticed, 205 i 

Temperature, subterranean, observations on, 194 

Tertiary deposits, observations on by Brongniart and Boue, 159, 341 { 

Thermometer, raster, kept at Wanlockhead by Mr Lang, 335 
Torrie, T. Jameson, his account of eruption of Moimt Vesuvius, 384 

Utility of early elementary instruction in the natural sciences, obaerva- 
timis on, 364 

Vesuvius, eruption of, noticed, 384 

Vibration of wires, considered by Edward Sang, 308 

Volcanoes of Central Asia, described, 145 

Wellington Valley, in New Holland, described, 301 
Wemerian Natural History Society^ proceedings of, 191, 391 



<0 



Digitized by VjOOQIC 



Digitized by VjOOQIC 



Digitized by VjOOQIC 



